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niimwoioiHtf tt)v nxit>akitfh twv Eyye<icpujv rroi omuc 6t|>ju»vovTai na^ctxthu): 



H AITH2H OnQZ KATATI6ETA1 ZYNO AEYETAI AnO TA 1TAPAKATQ EfrPA<PA: 

j la3cvdyJuiXwnnc^Ycaqpi<?w- |x [ ArfUxtl | [ TaXXuta, | | regttavixd • jj j avnygayq. [ <yvXta ova avriypatpo 
|^ j 1 MndtpeoonituvAStuiacuiv: ^ cmVypcupc^ | j <jnj&a avri ayxiyQayo 



1 ~ i 

rcpnavixd-j j cmi'Yvxu 



{pOUa avri avriv^cwpo 



tpvUa avri avtiypaipo 



qtfUa avd avriy£aqpo 



! x j 3a HcvdyMixwn negjXTflm am: jy ] AyyXixa, [ | Uumxcl. | | rt^avutri - <| | avnygacpa^ 

U# j Mi. z£vdy>aixJ<ja axf&ni^ avn'ypaqxi, ij (pvUagj I ouvaXooxtStuiv 

j j 5. AKupogettxc; a|iuio£i; yia njv EXXd&a 
j 6. At66t^n xmafioAifc w'tous xcrtaBtoqc 
j% j 7. EifoxdnXijQesowno 

E I 10. Enaiiov <pwAo (a) £<fev^tt) (div) 

S iu.'EvtiCTO Aj X | r\A 2 I ^3 

g jlX'EvtCTO 2Q06X| [ 

X~j l4 . EPO FORM 1219 KAI EAAHNIKH METAGPAZH ME TA ZTOIXEIA TOY EYPflFl. 
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EP, 13153 

TITAOS 

5 riapaXXayE'g Xtixdong 

riefrto xnc Eq>stk>san,c 

H TiaQovva e<pevqeot| avaq^QExai oe v^eg .xaoaXXayE'g i\^v\iov \tnaar\$ \ie PeXxiwhevec i6idxnxEg. oe DNA xa« 
10 taoxEUE'g .xou xoriuxoxoiouv xnv Exjpoaar] xov anOE'vxwv ;tapaXXayi6v, oe xa xtmapa §Evi<rce'; ixavd va Excppd- 
covv tlc rcoixiXiEg euro xig DNA xaxaoxEVE'g, dnox; ?^icr]c xai oe nia yE'Oooo itaoayoiyfjc xurv naoaXXayoW 
xnc xaXXtE'ayEtag xojv pt|8evxcov |eviotujv xvxxdpwv. 

IcTtOOtX^ TT]C E<pEUPE(TT] C 

15 H i\zvor) xcu n. avd-Tcv|r| tcuv xexvixojv avaovvovaaiiEvou DNA eCx* $aQid Eiriopaan. axo :tE5io XT)g xnv&itv; tojv 

jioarcE'ivoW. ©EoioEixai (5ri avx£g oi xEj^vix^c 0a xaxaoTrfoouv owaxd to iritbiaa\i6 ittitxibiwv xai rtpanEivoiv, d:tG>g 
xa E^u^a, ov^iqxtfva ^ie Ei6ixd xoixrjpia, EJuxpErtovxag £xoi ttjv napaywyTj evoweojv ^e e;uOvht|xe'c loioxtjxec. 

Adym xrjg 6iaOEOiM*5xnxac xexoiwv texvixwv, e^ei xaxaoxEi otrvaxrj r\ xaxaoxEvrj ev^^ojv \it £7ti0vnnxEC oXXt]- 
XovxiEg a^uvo|£'ojv, xai ;toXXEg E'pEWsg e'xovv a(pi£po)0£i* a' avxd xo ovtlxeivievo. 

20 H JTQorroxayTfc Ao^ij o^iojievojv Xutaawv e'xei xaGooioxEi' xai rtEpiypaqpEC am ptpXioynatpCa (Boel et al., Lipids 

23, 701-706 (1988), dc Caro et al., Biochim. Biophys. Acta 671, 129-138 (1981). Winkler et al.. Nature 343. 771-774 
(1990)). nEoatxEow, e'xei E£ttX0tP(i>QEC tj xpixoxoyTjc 6oni Ev <>? xokv [uxQ&ttQov ooUHiov XutaooW (Winkler et al.. 
Nature 343, 771-774 (1990), Brady et al„ Nature 343, 767-770 (1990) J. D. Schrag et al., Nalure 351, 1991. pp. 761- 
764). And auxs'g xtc E'pEWEg (paCvexat art ot Xt-xdoEg E'xovv xotvd avyxExoi^E'va dofuxd xapaxxTjoiaxixd. aXXd tXvxd 

25 xrjv dXXrf rtXEVQd, vjrdgxow E.-uorjg paotxE'g oonixe'g napaXXayEg hexo^O xtov XiJtaau>v. 

SuvaUm xnc eoevpeotic 

FlEpaixEpw e'qewec b'xouv StC^n 6xi ot PeXxko^ve; toidxrrtEc xojv XutaaoW jutoqovv va ;tooxifyow ux |ifo fj ;te- 
oiaootEDEC ei&ixec HExaXXaye'c axrjv aXXrjXovxia xov DNA xov Evccppd^Ei \iia Eioixrj Xutdan, yia xnv cutd*rn,ar| na- 

30 paXXaytov Xuxdang rtov £m>avu;ow xE'xoiEg fteXxitopivEg ioi6xt|xec. 

SuvETtcog. curd &iiav djzo\pr\, r\ nciQovaa ejpei5qeot| avaipe'pExm oe uta nttQaXXayTj >andan.c XT|g yovtxrj; Xurdoxjg 
,xov .xEptEXEi ^iia xaxaXuxixrj 6Cxr|v OavtpCvric xoid6a .TEpiAxi^dvovaa \xin EVEpyt) aEpLVT) xeiVevt| oe evci xax' e|o- 
X^v u6pd<popo, EJii^xri 9vXaxa ovv6EOT)g xou fioptou xnc Xutdorjg, dxou xo ?iX£xxpomaxixd <popxio r]/xat rj u6po- 
(popta xTjg Xwiidixtig ?u)VT]g E^acpric xr]g yavix^g Xwdar|g aXXrtsEi ne xrjv E^aXst^ r\ xt]v avxixaxdaxaarj Evdg i\ .te- 

35 QiootlxEpwv ctpvr^xixd (popxuxjiEvwv xaxaXouw;)v a^ivo^EUA' \ts avbixzQO i) Osx^d qpooxta^icvo xcrxdXouio (-a) am- 
vo§£'a>v. tj/xat ^ae rn,v avxixaxdoxaan. Evdg rj .lEQtoadxEpoJv ovSexe'cwv xoxoXoutcdv ap.ivo§E*ujv \xe Oexixo cpopxit^iE - 
vo xaxaXouto (-a) afuvo|Etov, t^/xai he E|dXEu(n) r\ avxtxaxdoxaarj Evdg tj ^Epioodxeotuv v6pdcpiX(irv xfttaXomajv 
a^ivogewv he voQoqjofto xaxdXouro (-a) antvo|E0)v. rinog x«Qi v EuxoXi'ac, aimj r\ napaXXayrj Xutdo^g opitExai 
axa axoXovOa wg napaXXayn Xuidorig I. 

40 Ixo napdv xeiVevo, o dpoc «6ixttv epxnjrfvrjgH u7io6n.XcuvE t dxi n. yovtxri Xiadori (utoxeXeCxcu a-rd \im xaraXuxtxri 

xpLdda oxo EVEpyd xifvxoo n:ov avxioxoiXEC oe avxd xn,g 0pu^Cvn.g t n-X- xa amvo§E*a Ser, His xat Eva curd xa Asp. 
Glu ¥ Asn r] Gin. MfiQtxfi'g XutdoEg ^utopouv EmoTjg va ^EpiXa^pdvovv ^ua E^iqpavEtaxrj 60^ ppdyou r\ okoui xaXO- 
TcxEi xnv EvepyVj oeqivt] dxav n. Xutdori elvoi oe avEVEoyr) ^op<^ (Eva jrapdoEiy^a ^tag xExoiag Xutdorjc *EpiypdcpE- 
xai vk6 Brady et al.. Nature 343 . 1990, pp. 767-770). 'Oxav y\ Xi.xdorj EVE^onoiEtxaL, T] ooi^Vj Podxov ^lExatojiCcExai 

45 d)OXE va exOe'oei ta xaxdXoura xov EVEpyaO xE'vxpou, ormiovpyajvxag ma EJXi<pdvt"La jie av?T)nevr| EmcpavELax^ 
\)6po<popCa t] onota aXXT)X£.Tiopd ^e xo Xuu&ixd u.xdoxpa)na iTrrjv ^ xaxd xn, 6tdpxEia xn,g v6pdXi)orig. Tut auxd xo 
oxaxd, atfxy^ rj E^ttpdvEia opt^Exat o)C n, orXinL6txrj ^tovn, Ena(pr|g> } iriw rtpoop^Exai va .xEpiXdPEL xa xcndXoina 0411- 
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VoijECOV XOV [IpUTXOVTMl tVTU; Tl C^T^4UtC^OU\' XX\$ L.TKpdvgUX;. AuTti Xa XUtUAOl.TU ^UtOyOPV VU OU^(lLClX0t'V 

ot^v aXXnXs.-uouaoi) tt)C XutdoT}$ "to wtbuxpwiia oxnv t\ xaxd rr\ oidgxEia xnc u&o,dXwTr)C d.tou tj Xutdan. uogoXu- 

et xgiyXuxegibia rtJto" xt) Ximfiixrf <pdor| dxav evEpyonoiEixai cui6 tyjv EJtacprj he xtjv Xtmoixrj EJtiqpdvEia. Kaxd xt) 

6Lriyxeia rrjg v6gdXuoT|$ tujv tqiyXvxeploujjv, (TY^iaxitovTnt oe 6id<pogec JTOodxT)XE£ Xinapd o|e'ci xai iiovo- xm bt- 
5 yXvxEoi'oia. 'Eva? Xdyog yia *W aXXayrj tod TjXExxpooxaxixotJ (pogxtov rj/xcu xt^c t&pocpofKas xtjc Xuiioixtic vc/jvt^ 

Ejtaqnfe he'ow u£xdXXa£nc xnc Xuidonc oe auxrj tt| ^qjvt) Etvat dxi xa Xucapd o|eo xov OYTjuaxC^ovxai xaxd xt) oidy- 

xEia tt|$ vogdXuorjg u*xogovv va jntapauEivovv axr\ Ximfiixij yarn]. axru««£<>vTa$ Exoi uia apvrjxixd (poyxtonEvn. 

E;u<pdvEta. 'Otav r) Xutdor) j^ca^onoieixat yia axonou; ;tXvan,c;, ta agvr]xixd (pogxtouEva cLtopjw^avrixd tuto- 

dovv va oyt^otioovv agvr|xixd (popxCa ndvco cm) XuuoixVj emcpdveia. 'Exai, \it xtjv nagaoxEinj xcov nagaXXayaW Xi- 
1 0 ,-cdarjc n:ou ei'vai XiydTEpo apvrjxixd qpopxionEves rVxai xEptaodxego uogdtpoflES, eCvcu 6w<rcd va XT]<p8ovv XwtdoEc 

[ie ouxcpopExixE'g e^i6etxeva£i$ rj/xai fteXxiu)fi£'v££ t&i6xrrt£<;. 

H napouoa E(pevp£OT| avatpE'QExai Eiuaqg oe niaxaiaoxeinf DNA nEgiXa^ifldvovaa uia aXXrjXovxia DNA -xoti 

xa>6ixonoiEt uia riagaXXay^ Xutdori? drcioc avaqpEgOrixE Jtaga.xdvu>, oe eVuv avaovvovaauevo (pope'a £*x<pgaaT); 

tzqv <p£gei y\ gr|8etoa xaTaoxEVT) DNA, oe eva xvxxago u£xauog<pu>nevo \iz xrj xaxaaxEut) DNA rj xov qjogea £x- 
15 SPe aoT 15» °* f0 S ejiiot]^ oe uia u^Oooo Jiagayojyric iua: jiagaXXayrj; XL-tdarj; xt); eqpEUpEorjc; ueow xaXXUgyeiac rj 

uvftTTV^s xov DT)9€'vtog xvxxdpou vx6 ovvOrjxsg xov ootjyouv otrjv JiaoaYtoyi ""1? itaoaXXavTjg Xutdor)g, neid n|v 

ortoCa i) JictQaXXayrj XutdoT|$ avaxTdxai a*rd ttjv xaXXi^o^ELa. 

H EqpEvpEcrri avacpE'pExai ;i£oauf'pa> oe E'va ajtopovnavtixd ^pdoOEto jteqiExov nia rtapaXixtyri XmdoTig ttic 

£(p£UQEonc. xai' EntXoytjv \le xr\ nopcpfj ^itag \it) xovti56ovg xdxxov, ara0EpojtoiTtne'vov trypov ^QOoraTEun^vuv 
20 ev?#hov, d.Tw5 E^CoT); oe jua aiogpvjtavuxTj ovvOeot] HEptXafipdvouoa tr^v napaXXayyj Xuidorj$ ttj; ecpeuqeotic. 

Ag^oit£or]C ffEoiyoacptI try: E<PEvo£on<; 

2tt)v ^apoOaa -tEptypa^ xai ori^ a|two£ic, x^oi^onoiovvrat oi axdXovGEg auvro^oypacptEg: 



25 
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30 
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M 
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MeOeiovivt^ 
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TXuxCvTi 


35 


S 
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Thr 




9qeovCvtj 




C 




Cys 




KUOXELVT] 




Y 
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TVQOOCVT^ 
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AonapayCvT) 


40 


Q 
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rXovra^ivT] 
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E 
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rXovtajiivtxd o^v 
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R 
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ApyivCvT) 


45 
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lv)\ ,"tt\ityy«<pT] tiov ru^KiXXuytuv Xuxdaij; ouucp wvu xnv tcptuotiir], Xt"l 4,L ^ to;toltM TUi ] 1 ^dXouUn, ovomutoXo- 
yla jtqoc EvxoXt'a avacpopds; 

Ao^ixd avuvo^u (-e'a): H£*an, (-«?).' vnoxaTecmmevo amvoE# (-^a) 

Suucpwvu ue avxrf xr\v ovouaxoXoyi'tt, yta TtaodftEiyna r\ uvxixaxdaxum] tou yXovxttuavixoiJ o^^og and yXuxivri 
5 cm) Occrr] 195 ax£iMv\£,zxai u>£ egfj^: 

Glyl95GMG195E 
Tj e^oXe Lijni xtjc yXuxivr|c arnv iSia OEVrn, a^eixovuletai u)?: 

Glyl95«tJG195* 

xai t| evOeot) evd? jto6o0etou xaxdXoutou auivo^os d;uug r) Xv<hvtj outeixovi^Etcu io$; 
10 * Gly 195 GlyLys r\ G195GK 

'Ojtov t| EicHxrj XutdoTi jtEpiXaufldvEi |iia «£<=dXEityn» auyxQiuxd us oXXes XuidaE£ xui exxeXeixoi uia e'vOeotj oe 
ma isxoia Oe'ot] avxd ujto&eixvvetcu wc. E§Tfe: 

*36Aspti*36D 
yui ttjv ev8eo^ evd? ac&tapxixot) o£e'o$ cnr\ Ge'ot) 36 
15 Oi TtoXXanXE's UExaXXayE'g 6uxxwpi5ovxat u* ow, n.yy 

Argl70Tyr + Gly 195 GM R170Y + G195E 
.TayiardvEi |A£xaXXayEg tm? O^aeig 170 xat 195 u*oxaOunuVvxac tTjv xvQoaCvn, xat to yXovxauivixd o|\5 a* c^r/i- 
vivt| xai yXvxivn,, avuaxoixa. 

Ivuqxova M- e E(j>euoeot|, n, jTaoaXXayri Xtfrdorjc I Eivai xaxd ;tooxiur|OTi urn jiaQoAXayT) oxrjv orcoia Eva i\ jce- 
20 tuaodxEQa xaxdXouxa yXovxa^avixou 0^0$ tfj acEiaoTixav o|eoc; vr\z. XuuotxYjc tujvr)$ e rcaqprjc xtj<; Xuidanc avxixaOt- 
crxavxai, cutd yXovxauavn., acctaoayivr], aXavtv^, Xeuxi'vt), ftaXivn., OEptvrj, OtfEovivTj, Xvoavn, ri ayytvivn,. 

flagdXo rcov n, yovixr} Xtfidor] ujtooeC va e^axOEt a*td uia;toixiXCa jrrjyujv ditwc Xuidasc OriXaoxtxwv, n.x- n<tv- 
yxgecmx^, yaorQwi^ nrcaxixEc: ^ Xuto;t0urrEivt,x£*s XuidaEC, ycvix(6$ nooxtudxat va Ei'vai uta uixoopiaxr^ XuxdaT). 
tExoia, r\ yovixt) Xuidan, EJuXeyExat a;rd ^vuonux-nra, XwidoE^ Candida, r] flaxxrfeio, :t.x. Xi^doe^ 
25 Pscudomonas nuxr^xa, ^-X- XutdaEg Humicola ti Rhizomucor . I6taiTEQa .tpottjidTat tj ETtiXoyrj xrjg yovixfj XuTticrr); 
clt6 jiia ojidfta So^ixw^ ojidXoyoyv Xwaotov. 

Ie \aa n^oxi^oO^Evrj evow^d^c"! *ni9 na^aXXayr]; Xuidarjc I vr\<; e^evqe ar\^ r\ yovixr] Xurdar| Eivai ^iia Xutucr] 
Rhizomucor miehci. EtftixdtEya t) Xwrdarj nov ^EQiy^dcpExai ottiv EP 305 216. 2e avxr^ xr^v tvam\idxuicr\, evq ^ ke- 
yioadxEQa xaxdXoum aovT|xixd qpopxtonE'vorv a^wo^E'tov ^.xoyouv va uxoxaxaoxaOouv iva rj jiEQioodxEoa xa- 
30 xdXowta OExixd (pooxio^ivow r] ovoexeqojv amvo^E'wv u>c axoXovOwc: 

D91N,K,R,A,V, L,S,T- 
D256N, K, R, A, V, U S, T 
D226N, K, R, A, V, U S, T- 
35 D61N,K.R,A.V,L,S r T- 

D113N, K, R, A, V. L, S, T- 
E201Q, K f R, A, V, L, S, T- 
D243N,K t R t A,V,L,S,T. 

40 Xe ma aXXtj .xqoxi^jievti EvcwjidxtocfT) xri$ .xa^aXXrrrt; Xuxdor^; I xt)c; £<pEvc>Eornc;, r) yovixi) Xucdtri) Eivai \iux h- 

K&at\ Humicola lanuginosa^ eifiixdxega T| Xv,idor| ^01) rtaodyExat ctid xo ote'Xexo; DSM 4106 xou H. lanuginosa 
(PXe.te EP 258 068). Ze avxr] xt^v Evaoudxwon., E'va ^EptaodxEoa (lovrinxwc (pooxiouEva xaxdXouta auivo|E(ov 
ujxooovv va avxixaxaoxaOoiJV \tz iva r] ^EQiaadxEga ovSexEpa Oexixw^ (popxia^Eva xaxdXoi^a auxvo<;E*u)v xd- 
xu>0i: 

45 
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K t R, A, N, T, S. L, V 
D254N.K. R, A. Q,T, S, L, V- 
D242N,K,R, A, 0,T, S,LV- 
E210O, K r R. A, N,T, S,L,V- 

5 E56Q,K,R.A,N,T,S t LV- 

D96N,K, R.A,0,T,S,L t V 
DlllN, K, R t A, O, T, S, L, V- 
D62A, O, N, T, S, K. R, L, V- 
E219A, Q, N, T, S, K, R, L, V- 

10 * E234A, Q. N, T, S, K, R, L, V- 

E57A ? Q, N, T, S, K, R. L, V- 
E99A, Q, N, T T S, K, R, U V- 
D27A, 0. K T, S, K, R,UVi 
E239A, Q, N, T. S, K, R, L. V. 



15 



loiaCtEga 4tQ<mnoO^£vc5 avuHaxacrtdcEv; avmptuva \iz tt|v e<pevqeot) eCvoi 



E87Q + D254N + D242N + E210O' 
E87Q + D254N + E210Q- 
20 D96N + E87Q + D254N- 

R209A + E210A. 

EvaXXaxrixd, £*va x\ nEguJOdtEQa xmdXouta oi)6e*xe{)ujv (i^ivo^e'tov \uioQti va avrixaraaiaOouv \ie E'va r\ jtegio- 
ofatQft 0rriKu>€ (poouauE'va xaxdXouia auivoi;E'ojv tag xatoGi: 
25 T267K, R* 

S85K.R- 
T226K, R- 
N88K, R 
N92K, R- 

30 I255K, R- 

I202K, R- 

L206K, R- 

L259K, R- 

V203K, R* n 
35 L227K, R 

ityETCEi va aniAEio>0€C oti y\ Xuidori Humicola lanuginosa xai. r| Xurdon Rhizomucor miehei avrjxow arnv iota 
Ofidoa XwtaooW. Avt6 auven;dyETCu da n. owoXixt] TQta&iritnanj twv otk) Xircucoov notd^Ei rcoXu xai e'xei oei- 
XOeC \it xyvcnaXXoYeaqjta axuvwv X dtt cCvai tnJmM ojidkoyES (eva [tovxiko vxohoyiarf rt\% Xutdarjg ii 
40 lanuginosa xat tt)£ Rh. miehei oTiEtxovivexai cm; Eixove$ 1A xcu B xai 2A xai B, avxicrcoixa, ano xi; ojiolec ot 
onoidrnte; avd^aa 0x15 Xutioixe*; icoves EJiaqprfc twv duo XuiaooW 6taxeivovxat aa<pt&s). £wejh&;, eCvui m0av6v 
dxi oi xoo-tojioitjoels xov vjto6eixvu<5hevov xvkov yia xd9s XutdoT| vn Eivat ejiiot); Xeixovoylxe'c; yta "^v dXXrj Xurd- 

» 

Ot). 

0a xge^ei va ormEiajOEt 6ri t cn5mpo>va vie tnv e^evqeot), ojtoid^norE twv TQonojioifjoetov xr\c aXh\kov%iac xwv 
45 a^ivo|ecav nov avatpe'eOrixE n:aocutdva) 71a ttjv ^aoaXXavri Xutdor|5 I ^tooeC va auv6uaoTEt ue orcoiao^rtoxe dXXr| 
Tgoito junior] nov avacp^^OrixE jtapa^dvo) r] \u onoiaArl^orE tow TOO^o^oniOEwv 71a ti; naQoMxvyic, II xai III nov 
^EgiypoxpovTai. ornv WO 92/05249. 
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Megixdc; ^ie'Ooooi yi« tt|v Eioayray^ fAEX(iXXd|Eo>v yovtota etvai yvtmnig ctxtjv texvixtj. Mexd aid pia ovvxohh 
frt*^TT)(Tr| 71a ttjv xXorvonoixiar) xwv xiooixonoinxixorv TTjc Xuxaor); DNA oXXtiXouxiojv, Oa cwti|Tt]Oovv ot iiEOoont 
of|iuouyyi'ac. ^ExaXXaytuv oe eioixe; Oe'oEig a^v aXXTjXovxCa xwbixajioaioric xt^ Xindarjc. 

5 

KXcovonongan uiac xtooixonotTmxtK xnc XindaTK aXXnXovytac DNA 

H DNA aXXxiXovxia^ov xa>6ixonoiEt luayovixif Xutticff) ^nooEC va anoiAovorfteC and eva onoioorjnoxE xvnaoo 
rj ntxooooyavio^d nov naodyei toy u;to ctu^4tt|OT] Xindar) \iz 6id<pogec n€0doovc T yvcooxEc ornv rexvixi{. nounov 
€'va yovtoiaxd DNA i^/xai pia (UpXtoGrjXT] cDNA Ga JipE'nEi va xataoxetjacnECxoiloi^onoioivTft; xgu)|ioacu^ixd 

10 DNA rj ayyEXiacpdpo RNA curd tov ooyavta^d nov na4}«Y et ^ vrco ^Xctt) XrndoT). AxoXovOwc. av r\ uXXrjXouxia 
a^itvo?^o)v trig Xutdc7T|$ cCvai yvwtrrij, itnogovv vo nao,aox£vaaxovv xai vaxpTltfitionoinOovv c>ndXoyoi emor^a- 
o^^vot oXtyovovxXEOXiotxoi' avv/yzxriit axnv avayvo)QtOTi xwv xXorvwv nov xa>6ixonoiovv xt| Xindarj and 0t- 
pXioOfjxn. tou yovtSiotyaxoc, tov Puxxr|p>axov DNA,rj curd pipXioO^xr) and i\a itvxTjxiaxd cDNA. EvaXXaxxt- 
xd, evag Ejttoni^aan^vo^ oXiyovovxXEoxi&ixdc, avixyevnfc nov nEpiXaiipdvEi aXXnXovxiES ovidXoyEC rns Xuidanc 

15 and dXXo cneXexog paxxriQtwv rj hvxtjtwv iwoqei va xt»loHionoiriOEi a>c aviYvevxrfc yia xtjv E|axoCPa)OT| xu>v xXw- 
vujv nov xwoixonoiovv xt| Xwdon,, jie rr\ %Qy\ar\ ovvOnxwv vppioonoirjcmc xat ^EnXviuxxoc EXaxxoj^ivric avoxrjpdxT}- 
xa^. 

EnmXEov dXXrj jna ^Go6o; yia ttjv ElaxpCpworj xXiiWwv zxov naodyow Xtnrian, nEptXaiipdvEl xnv e'vOectt^ Qoav- 
a^dxurv yovioiaxov DNA Evxdc, evoc. qpooE'a Extpoaorj$. dno>; Eva nXaau.t6io, xn. HExandptpctHTT] paxxr^uuv apvrjTt- 

20 x<6v om. Xtndarj ^ie xtjv nooxvnxovaa PipXioOtixr] yovioiaxov DNA, xat axoXovOwg ttiv to^oG£'TT]nT| to/v fiEtonoe- 
cp<t>n€voyv $ayxr\Qiwv oe dya(> «tcw rcEQiix 61 ^ Vtt wdccQcnia yta tt^ Xuidcrri. Avtd xa Paxxr^Qttt 7xou ^e^iexovv tcXu- 
a^iC6io Jicev yiQti Xutdarj 8a ^agdyow ajtoixt'Eg ^E^LpaXXdnEVE^ curd \iia dXo) 6iavycnic dy«^, Xdyoj vr\$ x<ovcvanc 
tou vrcooiQw^axo? and xt}v ajtopaXXd^iEVT) Xuxdai^. 

EvaXXaxxixd, ti DNA aXXr|XouxCa nov x<o&txonot£i' xo E*vtvno jucogei va ^agaaxEvatTXEi auvGExixd fi£ xaOtEpo)- 

25 ^^ve^ tvmxE; ^EGd^ou^, xt) <ptao<poani6ixTj ^0o6o ntov ^E^iyGdtpExat vjrd S. L. Bcaucagc and H. Caruthcrs. 
Tetrahedron Letters 22> 1981, pp. 1859-1869, r\ xt| ^8060 nov rtEQiyQdqpExat vjin Matthes ct al.. The EMBO J. 3. 
1984, pp. 801-805. Hviwpwva he xt] qp(oo(poafii6txrj he*0o6o, xa oXiyovotr*<XEOxC6ia TOt4>aaxEi;d^ovxai. x.x- svxdc av- 
xdnaxov ^agnaxEvaaxfj DNA, xaOaQitavxai, avaowAE'ovxat, aw&Eovxai xai xXwvo^oiouvxm Evxdc xaxdXX^Xow 
qpo^ewv. TeXixok. t\ DNA aXXriXot^ta iucoqei va eCvai luxxtfc yovi^taxr]; xat awGExixr)^, ^xxfjc; awGExtxrj; xai 

30 cDNA rj jiixxxj^ yovtftiaxrj; xai cDNA rtQo^XEvan,^ rcaeaaxEvaayEvr) and rr) cn>v6Ear| ftQavan«xa)v auvflExixtfc. yo- 
vifiiaxrl; 1^ cDNA jtgoe'XBVonc (dtw; ovn<pE*0€0> d.tou xa 0gava}iaxa avxioxoixoOv axa 6id<poyaxfir)^axa dXt|g xtj$ 
DNA aXXnXovxiac, av^qpajva ngdrwceg teyvixe'c. H DNA aXXT]XovxCa jutooeC tnicn\<; va ^a^aaxE^aaxEi' and 
aXvaifiomj avxiflgaari noXunEedcrrig (PCR) x^loi|«)rtOiwvx(xg Eifiixovg exxivt^x^;, yia TtapdfiEiyjia dnwg JTEQiygd- 
q?Exai ott)v US 4.683.202 f] vnd R. K. Saiki et ah, Science 239, 1988. pp. 487-491. 

35 

MExqXXq£ivs*v£on xaxEvOwduevr^c 8s*otk trie aXXTiXovytac nov xu>6ixojiotEiTn Xutdan 

'Oxav anoHovtoOEiT) DNA aXXrjXouxia jtou xto6txonoi£i rr\ Xutdoi], xai e'xouv E^axgifUoGEi 01 E.-xLGu^TrrE'c: Oe'ceic 
ytatn, M-ExaXXa^, 01 ^lExaXXays'c vuto^ovv va EtoaxOotW ^ xt) y^r\or] owOexixwv oXiyovovxXeoxi^iiuv. Auxaxa 0X1- 
yovouxXEOxifita nEgie'xovv aXXrjXovxfe; vouxXeoxi&iojv nov arE'xovxat 6inXa 0x1% EniOu^rrtE*; OE'asig HExaXXayTjC' 

40 xa itExaXXayHcVa vovxXEOx£6ia Eiodyovrai xaxd xtj 6idQX£ia rr\$ oXiyovovxXEOTi6ixTjg ovvflEirrig. 2e ^ia el6ixt^ ^e'- 
O060, Eva ^ovdxXorvo xdona xov DNA nov y£(pvou)VEi xr^v aXXr|Xovxia nov xwoixonoiEi xti Xindar|, OT|^ttOV(r/£ixai 
Evxdg Evd; qpo^E'a nov yiQti xo yovCoio Xindar^;. AxoXovflwc xo ovvOEXixd vouxXeoxColo, nov cpEOEi xtjv e^iDv^tjxt) 
HExaXXayTj, avaawoE'Exai oe ^ia o^dXcryn ^P^Wl TOV ^ovdxXojvou DNA To napajiE'vov xdo^ia axoXovO(nc nXr|- 
govxai \iz DNA noXvHEodor) I (Ogava^a Klenow) xat tj 6o\v/\ aw6£'Exai ^ie xtj xvA 011 ) ^YX(iar]5 T4. Se E*va EtbLxd 

45 ^agdftEiyiia aimfe tt|; v*£Go6ov nEotyodtpExai vnd Morinaga et al., (1984, Biotechnology 2: 646-639). Ixnv Evq. 
HITA No. 4.760.025 vnd Estell et al., nov co^ooievxtjxe cmc 26 lovXCov 1988, nEQtyodqjExcu r\ Eioop/ar^j oXtyovov- 
x)^tni6io)v nov xa>6ixonoiovv noXXanXE'; nExaXXaye^ ^i£*au) ntKr^axonotr)tTn,$ e\fr/icrwrv xoononoirjoEwv xr\z xao- 
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utxu;, EvrauTOt£, h-xo^ei vu tmaxOti uutuxdur| UEyuXvn\)T| ;toixtXia u^iiiXXayuVv ue ojtoio6ij;toxe xt><™o H f *r) H f - 
Qodo Morinaga, EfCEifcr^ u^oyEt vaEiouxOEi (i\a .xoXXa-iXt'yrpxa oXiyovovxXEtmftt'ujv ue 6iacpoyettxci ur]xrj. 

Mia dXXr| uE'Ooftoc: Etoaycuyijc; UExaXXaywv ae uXXrjXouxiE; nou xcdoixojioiouv xn, Xircdorj rcEtxy^dtpExut, u;xd 
Nelson and Long. Analytical Biochemistry 180. 1989. pp. 147-151. Avxrj nE£>LXaufldvEi xnv ex tqiwv oxa&iwv 6r|Ui- 
5 ovgyia Evdc; Qgavouaxoc PCR nov rcEQiExEt xnv EmOuuTrn] nExaXXayrj nov EiadyETai ue xtj Xl^ 1 ^! £V< ^? XH UL xd *°> 
OaoxEuaauEvov xXoWov DNA toe, Eva aid xovg ExxtvnxE'; ouc, avu&pdoEic PCR. And to cuid xrjv PCR 6r|uiovi3- 
yovuEvo Bpavaua, iuioqev va cuio^ovwOei Eva Opavoua DNA .xeqie'xov xt) uExaXXayii fctdoTiaoTjc; he ev6o- 
vovxXEdofiic, jTEgioQiouov xai xrjv e.xovevOeoti oe £va ;tXaaut5to E'xcpoaanc; ((Wi;tE eju^c tic Eix. 3 xai 4 0115 ortot- 
ec cuiEixovCvETat ;iEoaix£"pw avxrj rj ue'Oooocj). 

10 

'Excpoacm, tcdv TTaoaXXavory Xurdonc 

Xtiuxporva xrrv juiQovoa EtpEvgEorj, ^ua uETaXXayuivTj aXXnXouxLa nov xiwoixotkheC xtj Guidon, nov .xaedyEtat 
\it tlc avwtE'gio jiEQtyeaqjEiaEc; HEGdoovc, rj u£ onoiaorjjioxE EvaXXaxxixr^ uiOooo yvo)oxr) uxnv xex^'ixx], H-xopEi va 
Exq^aaxEi ox ev^vuixtj uoQcprf, ue xr\ xqt]OT| Evdg (po^ia E'xtygaor^ 0 onoCoc xv.xixd rcEQiXa^fldvEt oXXnknrxtEC 

15 eXe'yxov rcot) xwotxovv e'vov ngoaytoy^a, e'vov xEiptom^, xr\ pifloowuixYt Oe'oyj o&juevotjc;, xn, uExdcpQaon, xov (Tt^ia- 
toc E'vap^C, xat xat' EJitXoyrjv Eva yovtoiaxd xaxaoxoXfia r\ Stdqpopovc yovi&iaxovc eveqyo;toit)x££;. Tia va E.xt- 
xQanEC rj DjxE'xxQiOTr) tt|5 EXippa^d^Evrtc; ^QWtEtvT];, xa vovxXEOxi&ta jtov xcootxajrotovv eva «orjua aXXr|Xovxfac> 
ujtoqovv va EtoaxBovv jtqiv xytv aXXiiXovxCa itov xw&ixaxoiEi XTj Xuidan,. Fia xnv ^xtpgaon v*6 tt\ cpogd tojv aXkr)- 
Xouxuov eXe'yxov, €va yovC6io oxdxog tiqo<; ETCE^Eoyaota oun<pwva he tt^v EcpEugEan, ouv6€etuv Xewov^y^^ l& ^ 

20 aXX^XovxtEC e^yxov oxo xaxdXXr|Xo .xXaioio avdyvojcrnc. Ot oXXtiXoi^iec xov ^oayory^a jiov [uioqovv va evoo>- 
jiaxo)0ovv oxovc nXaomoLxovg qpogEic, xai 01 wioie; fwo^wv va otTjei|ovv xr| nETaYeaq>Ti xov H£xa)Aa , J 'fiE'vov yo- 
viSCov Xuidori;, rtEetXa^pdvow %b)QC$ KtQiOQio\i6 tov npoxaovanixo npoayajyE'a/9-Xaxxa|idaT)$ ( Villa-Kamaroff, 
et al., 1978, Proc. Natl. Acad. Sci. USA 75: 3727-3731) xai xov ngoaywyEa tac (DeBoer, et al., 1983. Proc. Natl. 
Acad. Sci. USA 80: 21-25). IlEQaixE'QU) avacpo^E^ luiogovv Entorj^ va PqeOovv oto «Useful proteins from 

25 recombinant bacteria* oxo Scientific American, 1980, 242: 74-94. 

Xvj«po)va \iz \ua evowHdxcjKTn o B, subtilis HEiaHoogxiWExai and ^vav cpoy^a E'x<pQaor|? tvov yigti xo HExaAXay- 
ji^vo DNA. Av T) E'x(peaoxi «edxEtxai va XdpEi x<^Q a aE evav axExx^ixixd ju^oogyavioHd dno>; o B. subtilis \iia 
<0&r\}jo\Jx(a oriiiaxo^ h-" 10 ^^ va axoXouGfjoEi XY| HEtdcpgaox] xov orjuaxoc Evap^s xat nQOTiyEtxai xt)c DNA aAXrj- 
Xovxtag itov \ixt<; ev6ia«pE'QEi. H aXXrjXovxta or^|jtaxoc 6ga yia xtj ^Exa^o^>d xou n^oidvxoc E'xcpQaoxjc oxo xvxxayixd 

30 xofxw^a djiov 6iaondxai a«d xo npotdv xaxd xnv anE'xxQicrrjC. O d^oc; «aXXt|Xovx^? eXeyxov* 6tc<iv; OQC^ovxai 
avctn£(ia> JtE^da^pdvouv \iui aXXr)XovxCa orjuaxoc;, dxav eCvoi nayovocu 

Ixrrv napouaa nQOXiuovuevr) uE'Oofio nagayoiyrjc nacaXXayoW XutdorjC xr\c EcpEv^Eong. u>$ c£vtaxr]g oo^avicni^c 
XOT|Oiuo^oteCxai Evac vtjuoxo)6x)c; uuxr|xa$. O ^evlot^c oo^avio^idc vtjuuxo'j&tjc, ^ux^xa; ujio^eC irgooqpd^wc; va el- 
vai E'vac ixvxrrta^ rod exei xon^l^^o^^^ jiootjyovuevwc u>5 ?evioxt|C rrgoc naQay wrff\ avaovvouaauEvajv nyanE- 

35 ivtfv, oxe'Xexoc xov Aspergillus, sp_. t 6 mo? £± njgejr, ^ nidulans r\ & ansae. H xe^ox] xov A, orvzac axr\y na- 

Qayurpi) xojv avaovvovaou^vcov n^wxE'ivojrv nE^iypdqpExai exxevio^, oxrjv EP 238 023. 

Tta tt)v E'xcpQacrri xorv na^aXXayow Xuidorjg oxov Aspergillus, fi'vag .xeoayojy^a? irgcrriyEtxai xtjc; DNA oXXt|Xov- 
Xiac nov xo>6txaxotEi xrjv naQo>Xcvfr\ Xuidcfrjc. O nooaywy^ac unopsC va Eivai orcota6rjnox£ aXXrjXovxia DNA nov 
EmpavtsEt \txa ujxvort uExaypatpixii 6oaoiixdtT]xa oxov Aspergillus xai u-xo^ei va e^oxBei axd Eva yov£5io .xov xa>- 

40 6ixonot€C uia E^ojxvxxapixt) rj EawxvxxaQix^ jtQtuxEtvn. dxajg ^ta afivXdon,, ^ia yXvxoa^ivXdox) T uia n^unEdor], uia 
XuTduTr), \iia xvxxa^ivdorj r] £va yXvxoXvxixd £v£vuo. 

IlcuiafiEtyuaxa xaxdXXr|Xo)v nQoaywye'arv Eivai ot E^ayduEvot axd xo yovtftto rcov xa)6txojTotEt rr|v auvXdori 
TAKA ^ orvzac, Rhizomucor miehei aonaoxixtj rcponE'Cvdan, A. ni ger ov6itEor) a-auvXcior), A. nigcr oxaOEtjyj oe 
o|€a a-auvXriox), & niger yXvxoauvXdon, Rhizomucor miehei Xutdox), & orvzae aXxoXtxrj ;ioorredor| r\ ^ orvzac 

45 loou^Qdan, qxootpo^txr^g TQtd^n,c. 

£i6txdx£Qa dxav o ^Evioxyjc oo^avto>t6c fitvai o ^ oryzae. Evac; ngoxiHovnevoc; Jieoayar/eac: yia x^or) oxr| ue - 
Qobo xxjcj naoovoa; efpEi5p£ori$ Btvai o neoayaiyE'ag a\kvXdor\ A. orvzae TAKA xaOwc EH<pavCs£t uia loyvpT^ |i€ta- 
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ypa<fax?j OyaimxoTijtct arov A, oryzac . 1 1 uXXii Miir/ut low **hhh«ywY^* (tjlt'/.(ui))$ TAKA neinyiKMpETui rmrv HP 
238 023. 

Ol oXXrjXouxiEC tepnaTianoti xai m>Xva6EvuXio>OT|C jittooovv xatdXXrjXa va e^oxOovv and xic: uVec jttiye*; d;iiDC 
xov .TpoaywyE'a, 

5 Ol texvixeq rcov xpTiaiiiorcotouvxai yt« xt| iiExaudocpoMTri svdc <;evicttt] xutrdpou Ltuxrjxa lutopovv va Etvai xaxa- 

XfjXwc drcax; *£ptypd<povxai oxt|v EP 238 023. 

Tui ttj &iaocpdXtarj xr]c; ane'xxpuTTi; xrj; jtapaXXayf)S XuuuTrjc; cm 6 xo xvttuoo ^evuttt), e'vci or\\.ia uXXtjovx" 1 ? 
rcQOTjyEtTat xj\<; DNA aXXt]Xcwx^$ not? xo)6ixatoiEi xrrv jxapaXXayr} ttjc Xtrtdarjc to ojtoib ^lto^el va Eivai Eva <pu- 
aixwc ajiavrwu^vo aqua aXXrjAovxi'a; »1 Eva fcuaaxixd xtirjiia avxov ^ tua owOetixt) aXXrjXouxia napExouaa Exxpt- 

10 (jr\ trjc rtpurcEtvric and xo xvxxaoo. EtfctxdxEpa, y\ aXXrjXouxw* arjtiaxog (uiogei va JtpOE"pxE t(u and Eva yovCdio nov 
x(o6ixokolel vita anuXdarj if yXvxoaiivXdar) Aspergillus sp, Eva yovi&to tiov xio6ixo;tol£C tua Xuidor] r) ;rp<i>x£dar] 
Rhizomucor michci. x\ e*va yovfoto nov xjooixorcoiEt tua xvxraowdarj |vXavdor| Xutdcrri Humicoln . H aXX^X(nocta 
arjuaxos tatd JipoxtttriOT] E|dyET«i and Eva yovtoto .tau xo>6ixo;toiel xrjv anuXdorj TAKA A. orvzac. rr\y ov6irtgr\ 
a-anuXdor) A. niger. xrrv araOEQif oe o^E'a a-atiuXdari A. nigcr rj tt|v yXuxoa^uXdaq nigcr. 

15 To uiao rtov xpT)ottio;ioi£ixat yia xtjv xoXXie'o^eux xcov nETaiiopqxwfiEvorv xvxxdpaiv |evioxotv ujtooeC va Et'vai 

ojtaio6rj;ToxE outtpaxixd ueoo xaxdXX^Xo yta xrjv avebtrvgrj xo>v xvxxdpu>v Aspergillus, Ot it£xattop<piouivoi ximoi 
Eivai owrjOwg oraOeQoC xai itnopovv va xaXXtEpy^Oouv anoum'a ejiiXexxixtv; xueotk. Evxovxot£. av m uEm^tOQ- 
(pojftcvoi xvjioi ppfiOovv dxi Eivai aoxaGEtc, evac Etaaydjievoc oeixtt)c ejtiXoyrjc ox« xvxxapa tuiopEt vaxOJHJiLio- 
jroiTjGet yta ttiv EniXoyri, 

20 H a^Exxotvd|.t£v^ ^QO/TEtvt] (i>£>inr|c; Xtndcnic aid ta xurtOQa Ieviotec lucooei jtQoaqpdowg va avcwxTjOEi turd to 

M-eoo xaXXie'pTEtac ^ie yvajcriEg LiE0d6ou<; nov ^E^iXaiipdvouv to oiaxwotOLid xarv xvcxdourv and xo jieow <pt)- 
yox€vroT|orj^ r| buiOrjarjc. xat tt|v xaxax^jjivioTi twv -ToanELvixayv (TootaTixtuv tcw \iioov Lie Eva dXac 6nwc OEtixd 
un^iomo, ^e axdXovGE$ xi? w ^ aTa YU w< P llt ^ ^iE0d6ov; dncoc lovxoavxaXXaxTixr] Xi?ti>^«Toyga(pLa, %QO)\iaxoy{>a(pi<x 
avyyEVEiac xai ta na^dLioia, 

25 H TtOQovaa tcpevQuir\ avaipE'QETai Entcrrig oe E*va arto()()ujravTtxd ni>doO£TO noti nEoiXa^^dvEi \na jTaoaXXayrj 

Xindorj; ovjKptova \& tt|v EqpeuoEmj, xard npotC^rjor) \jle ttj fiogcpr] jirj xovt(o6ou$ xdxxou, oraOEponotrmEvou vyQOv 
rj rtoomaTEunE'votj cvtu^ou. Oi \tr\ xoviwoei; xdxxot ^woqovv va naoaxOovv n.%. ovL«pu>va ^e tic; EP. HriA 
4.106.991 xai 4.661.452 (anqpdrE^E; trig Novo Industry A/S) xai (uiogouv xaT E.-ttX^v va emxaXuqjGovv ue u^Od- 
bov<; yvmcniz ott|v T£vvtxfj» Ta uy^d Ev^v^ixd nagaoxEvdoiiaTa tutoyovv, k.^ va ataOEyojtoirjOouv vie tt)v jioo- 

30 oO^xt] ^uac noXvdXqc d7ta>$ jt^onvXEvoyXuxoXri, cvd? oaxxd()Ou ij aaxxagoaXxo<5Xr|c, Xaxtixou o^e'oc r\ pooixov 
oc-e'o; oviupojva ^e xaOtEow^'vE; uEOdSovg. AXXoi ev^vuixoC ota0£oo--toniT£'g Etvcu yvwotoi cttt)v teyvlxtj. Ta .tqo- 
oraxEV^Eva £*vtu^i« Lciogovv va TOpaoxEvaorovv oviupu/va iie tt| ^flo6o nou ^EeiyoaqjEtai arrjv EP 238 216. 

To ajtooyunavtixd jtpda6Eto jutooei xaxaXXrtXctjg va jiEgtE'xEt and 0.02-200 xXoryp. Ev^vuLxrj noanEtvr] ova 
ypamidpio jiqooO^tov. Ga xaTaaiEi xuxavorjxd dti to anoQguTcavtixd jipdoOeto iutooeC JiEpanEpo va nEpLXtt^^d- 

35 vel Eva i nEQioooTEpa dX>xt ev^o, dntac uia nporccdan, xvTraotvdori, unEpo^Eiodori tj auvXdar), nepiXajiPavofie- 
vwv rtQOoqpdoox; oe cLtoppvnavtixd npdoOEta 

Kard inav axdiia nEpatxego) &notyr\, t| EcpEugsori avatpEpEtai oe fita artor)ovnavxtxTj ovvOeot) nEpLE'xouoa 
nagaXXayTj Xucdorrj? ttj? e<pevqeot);. Oi anoppvnavxixE'g ovvOE'aEtc xrig EtpEUQEcrrjc EnutpouOE'xtoc: nEgtExouv e.ti- 
cpavEiofcoaarixd xa onoia jltoqouv va Eivai aviovxixov, pt\ lovixov, xaxtovtLxov EJia|i(poxepCt,ovTcx; tj oPtxrepum- 

40 nov xvnou drcco^ En(or)5 u)^ uCyuaxa avxwv xtav Eni(pavEto6pa(mxojv xXdoEa^v. Tvntxd napabEtyjiaxa xatdXXr)Xa)v 
EJii<pavetooeacmxwv stvai ypanuixd PEvtoXooovXtpovtxd aXxuXia (LAS),dX<pa oX£<FtvooovXcpovtxd (AOS). a>.- 
xooXoaiOo^vOsuxd (AEOS), aXxooXoaiOo^vXtxd (AEO), aXxvXoOeuxd (AS), aXxvXonoXt>yXvxcKiT£c; (APG) xtti 
dXaxa aXxaXiii£TdXo>v qpuotxd Xutupd o^E'a. 

Ot (moppunavxtxEg ow9Eaeu; xri; e^evpEor); UJiopovv va nEptE'xow dXXa anopovnavxixd ovaraxtxri yvoicrrd 

45 oxt]v TEXVtxri djiox; ot&yma anoppurtavxixoW, >^uxavnxd t Eve^onotrjXEC XEvxavartc, avrt6iaPt)ti)tLxd, ue'oo 
6iaxo>pta>tou, nE'aa avxi-EnavaTdOEaric pv.nov, apo'iuaxa, oxaOEQonotr|xE? ev^t'itou x.Xji. 
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H artoyourtuvxixfj cnjvOEiTt) xi\$ itpniysor); juioytt vet u.oocf oaiHi]t>ei' oe ojioiuorjftotE ^oac^umi u-oixpr), uk 
axdvr) r] uyod. To e'vujuo tuiopei vu ttxa0E£O7ioin.0Ei ae Eva uyod a-iouax-Jiavuxd ^iao) E'yxXeianc xiov muOe^onot- 
t*t(ov Evtuuiov dftwc ava(pE*o0T]XE jxaoaidvoj. 2vvrj0o>c, to «"T£xd Evd; btaXtJuaxoc; tt|C arxopnvJtavxixTjs avvOEanc 
xt*; EcpsuQEorjc 6a Eivai 7-12 xai oe ueqixe; ;xeq urtaxTEtc 7-10,5. AXXa Ev£vurxd aiouovrrnvtixd drxwg jiQurrEdoEC. 
5 xvrxaoivdaEC, at Epo|£i6doEC t) cqivXdoES ujtoqei va TrEgiEXOvtai otic ajtouQi>;xavtix£c ovvOeoei; xr)c ecpevqeot|C, 
e£xe §£xo)()toTd e«e oe dva owouaauivo nodotiEto djto)$ ;t£Qiyfld<pnxE Jiaparcdvtu. 

XyvroftT) ;x£piyoa<pr| Tcav OYEoftov 

H jtaoouaa EqpEvoEOT} jtEQiyodqpEtat axoXouOwc, ue avacpood oxa owouxtdu^va ox^oia ma OJioia 
10 Ol Eixove; 1A xai B elvcu yovxE'Xa oxEOiaouE'va otov rjXExxoovixd tmoXoyicrtT] xai art£ixovt£ovv uia TOiaoid- 

ataxr) 6ou.rj xt)g Xuxioixrfc £o')vt|S erawprjc tr|c Xutdaric H. lanuginosa dtav t\ XL-tdarj emu oe avEVEoyri (A) xai eveq- 
yr^ (B) H04>(p?v avu'atoixa. Ta «X£imd>» xatdXoma noQiaxctvow vogdepofla au4Vo|E'a (Ala, Val, Leu, lie. Pro, Phc. 
Trp. Gly, xai Met), ta «xitoiva» nagioxdvouv vdodcpiXa auivo^a (Thr, Ser, Gin, Asn, Tyr xai Cys), ta «u*Xe» .xa- 
gicndvouv BEtLxd cpootioyE'va auivo|E*a (Lys, Arg xai His), xai ta «E0uQQd» nagiatdvouv aovr|tixd (pootiouiva 
15 a^ivo?£*a (Glu xai Asp)* 

Oi Eixove; 2A xai 2B eCvai umrE'Xa imoXoytorrj xat ajieixovi^ovv uiatoiaSidotaxTi 6ou.r} xy|c XuxtoiXTfe £wvnc 
Eraqpnlc; rry; Xuxdot-g Rh. miehei dtav i\ Xuidar* Eivai ae avEV£yyi*j (A) xai Eveo^i (B) ux^qnl, avxCatoixa. Ta «Xe\>- 
xo> xard)^wa^aoioTdvo\rvv6o(5(popaa*uvc>|E'a (Ala, Val, Leu, He, Pro, Phe, Trp, Gty, xai Met), ta «xCtpiva» ;xa- 
piOTavow v6odqptXa a^ivo^a (Thr, Ser, Gin, Asn, Tyr xai Cys), ta «ujxXe» jtayiatdvovv OExixd (popxiou-Eva aui- 
20 vofcjE'a (Lys, Arg xat His), xai ta «£Qv8pd» «aoiotdvot)v aovntixd qpoptiauiva auivo^^a (Glu xai Asp)- 

H Eix. 3 Eivai uia oxn^atix^ jxapdaxaor-j rt\<; jtaoaaxEtrfjc twv nXacruioiwv nov xatiixaiotovv JxayaXXayEc Xuxd- 
ar\<; ue oxa tn,c aXuoioarn^c avtCSeaan,^ noXvuepdcrrjc. (PCR)* 

H Eix. 4 Efvai jua oxnM- attw 1 ^aodotao^ tt)$ tpidiv ataftCwv ^ETaXXa^iy^vEo^g uioio PCR* 
H Eix, 5 a«Eixovi^£i Eva xdotr* ^eoioqiouxjv tov jiXaauioiov pAOl" 
25 H Eix, 6 a^eixovi^Ei Eva xdott) -TEQioQiojioi} tov aXaajiioCoi- pAHL* xai 

H Eix. 7 ojTEixoviXei eva xdotr* neQioQiauov tou nXaouioiov pARML, 

H TiaQOvoa E<pEVQEOn ^EQaitt'oo) anEtxovCsEtai ata axdXovOa naQa6E(yjAaxa ta onoia iie xavE'va tp6rro oev 
,t£gioQ{t;ow to oxootd tr*£ £(p£t3QEan$ o)^ a|wovEtai. 

30 Tevixe'c u^Ooooi 

^Extppaoti tnc Xuxdanc Humicola lanuginosa xai xr\z Xutdanc Rhizomucor miehei otov Aspergillus orvzae: 
H xXcuvotioit-ot} tr-$ XwtdoT]$ Humicola lanuginosa xai tr)g Xutdaj*c Rhizomucor miehei JiEQiyodcpEtai otriv EP 
305,216 xai EP 238 023, avrtotoixa. Avce^ oi Eq-aguoyE'^ e^euqe'oeojv e jiiot*; TtEyiyodcpow trrv Excppaan. xai to xa- 
35 paxTT](>io*id twv 6uo Xinaocuv cnov Aspergillus oryzac . Ta 6vo ixXao-xiSia E*xq)gaoT)5 xov xot*ai|iOJtoiovvtai 09^0- 
vxai ox p960 (nou <p£o£i to yovibio Xuidonc H. lanuginosa) xai p787 (xov cp€p£t to yovCoio Xindar|C R. miehei) , 

Ta xXnaui&ia excp^aori^ xov xe^«i*ion:otovvtai oe atmj tr)v Eqpao^^ Etvai anaoaXXaxta *ie xa p787 xai p960, 
Extdc atd EXdxicrtEC tQO^onoiTjOEi; auiou)C, oto 3' 0x15 tooioxec xa)6ixo;xoLr)CT'£ tt\<; Xutdon,c. Ot teo 4 To^oi*ioEic 
ExtEXEcrtrjxav ^ie tov axdXouGo toono: to p960 xwvevxt]xe |i£ xa *Eeio<>umxd E'v^v^a Nrul xat BamHI. Avdu>Eoa 
40 oe avtE; ti; 6vo Oeoei? to OQavoua BamHI/Nhel o*d to nXaouX6io pBR322, oxo oiroio to Ooaiioun Nhel .-xXt-qo'j- 
9t)xe |iE .-roXunEpdon. Klenow, xXorvo.-xoirtOrjXE, xai Exor 6t|uxouo7t10t*xe xo «Xao>if6io pAOl (Etx. 5) xo 0.1010 .te- 
pie'XEt ti? uavaSixE'g Oe'deic BamHI xai NheL Avd-iEoa oe ovxe'; xig jiovoolxec Oeoeic xa Ooavouaxa BamHI/Xbal 
cuid ta p960 xai p787 xXo>vonoiiiar)xav ^ao^xovtac to pAHL (Eix. 6) nai pARML (Eix. 7), avTiotoixa. 

45 
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M c toXX< ic iy e* vt i it) xixTeuUuvouiivnc Oe'tmc ?n vitro m/v yovuVwv Xiatuon c: 

Tta irjv ziaayorpc] uEtaXXayo'iv atayovtfUa Xutdan.; )gn)m^o:iorii(h]xav t\>ei; buupopEtixEc npooByYiOEi;. 

Mia HEfloboi; nov E^papudornxE ifcov r) xatEuOuvduEvn.c Oeori; uEtuXXaliyEVEOTi oXiyovouxXEanfci'ov n. onota 
jtEpiygdcpEtai m6 Zoller & Smith, DNA, Vol. 3, No. 6, 479-488 (1984). H ueOoooc, n£eiyo/«pEtcu £V <Jvvtui.ua axo- 
5 Xoi59a)g t xat rcepiypdcpETai jtXrjou^ ato napdbEiyua 1 . 

To yovt6to Xindaric;, ortouavcouE'vo and to nXaoiu'6to Excppaaric, EtadyEtai oe Eva xuxXixd 0axm.pto(pdYo cpo- 
g€a Ml 3. 2e e\ol viovdxXu>vo yovifcuoya, avaow6^etm Evac XHM- 1 * 0 JtagaaxEvaauivoc, ovunXfipwuatixdc; xXaivoc 
DNA. Avtdc o xXwvoc, DNA nEpiEXEi tnvnpos eVOeoti HEToXXayil avduEoa oe aXX^XovxtEC, cnJunXriptnuattxE'c otic 
aXXnXovxtEc: Xtndanc mo xtrxXtxd DNA. O Exxivnrjfe (e'vavojux) axoXouOuig extei'vetui in vitro oc oXoxXtiqo to ur{- 
1 0 xog tot* xuxXixou Yovt6ioHtaxo^ fliOYtjuixd ue tr| x^t\or\ noXu ue qcuji\c Klcnow. 'Otav tapogtpcoOe i atnv E. coli. to 
EtEpd&tnXo Oa 6rmiouo//fjaEi to dtxXcovo DNA \iz tryv EntOvunt^ aXXnXovxux and tnv onota (jjtogei va anouxwoOEi' 
Eva Opavoua xai va enavEtoaxOEi' £vt<5c; tov nXaautfH'ou Exqpoaar);. 

Mia cxXXti ue'Ooooc, nov £<papudan)X£ nEDiyodcpEtai vnd Nelson & Long, Analytical Biochemistry, 180. 147-151 
(1989). Atmf TtEgiXanprivEi ttjv a^uiovgyCa at 3 atdoia Evdc Opavauato; PCR (aXuaiowt^ avuopaarj noXuuf pd- 
15 OTig) nov ;iEpie'xEi ttjv ejuOvwnj uEtaXXayii nov EtodyEtai \xz xr\ xoA 01 ) X*H UX( * napaaxEuaouEvot) xXwvou DNA 
cue, E'va and tovc, ExxivntE'c otic avriopdoEtc PCR, And to &thuovpyy|8e'v \iiou) PCR Opavoua, unopEi va anouovo)- 
6eC ue*oq) 6idoxLOTi5 ue nEQioptauxd Iv^uuu Eva Opavoua DNA not 1 qp£p£i uia uEtaXXayrj xai EnavEtodyEtai ato 
nXaautoio E'xtppaan.c,. Avrrj r\ ue'Ooooc neQiygti^rcai nXrjpoc ato napd&Eiyua 3. H ueOo&oc nepatTEpuj anEtxovi- 
^Etai at 15 EixdvEg 3 xat 4. 

20 2e uia rcEpauE'pw ueOodo, nov avvrj8a>s opi^Etai ouEtaXXaliYEvEan, xao&uc*, avtixafKotatai Eva tjirjua una- 

fyj two Oiozvjv 4-t£Dtogio>ioii rri; jtEQioxrfe nov x<DOixatoiEi' trj Xutdor) ^ie'oo) £vdc owOetixov 0pai3onatoc DNA nov 

(p^QEl tT}V E3Tl0vHn.TT| JiEtaXXovfj. 

riapd6£tyua 1: 

25 KataoxEvn Evdc nXaamoiov rtov ExtgodtlEL, triv naoaXXayri D96Lmc Xutdaqc Humicola lanuginosa 

AnofidvoKTy^ toy yovuVov Xutdtmc: 

To nXoontoio E'xcppacrn.c p%0 nEpiXafipdvEi ti^v xa)5ixcw:oiY|Tixr] ^eqioxiI yia trj Xutdan Humicola lanuginosa oe 
e'va Ogavand n£Qiopio|iot3 BamHI/Xhal (to DNAxot r\ aXXr|Xouxt« a^ivo|£aA' rn,c; Xutdorig anEixovi^ovtai otriv 
KataxtuotioTt AXXriXouxia? ID No, t). To OQauavia BamHl/Xbal a.To^ovt«>OTJXE 035 axoXouOtoq: to nXaouibio e'x- 
30 <PQ«ati; Eno>datn.x£ U£ tv? EvbovouxXEdoE; nEpiopionou BamHl xai Xbal. Oi ouvetjxE^ T|tav: 5 u.yp. .tXaouiSiov, 
10 uovd&£; BamHl, 10 uovdoc; Xbal, 100 mM NaCl, 50 mM Tris-HCl, nExd 7^, 10 mM MgCl. xai 1 mM DTT oe 
dyxo 50 n.Xt. H 0Epuox<)aoia tfrav 37 *C xat 0 XC°^«? uvrCBpaoTj? 2 w^e?. Ta 60 0 0eai)o^xta oittxa)(natnxav az 
nr\xvl\ (xyctQ6tr\^ 1% xai to EniOv^ntd Ooavaua ojio^ovc60t)xe and tr^v 

35 2t3v6£on , U£ to (pooc^a M13mpl8: 

Xo)V£vtt)xe o PaxTrigtotpdyoc; (popEa; M13mpl8 atr] owXmvr} avtiypaq)ixtj ^op<pii avtov ue BamHl xai Xbal 
vnd tig avojTEgo) owOrjxEC. To oxcouovwOe'v 0pat5o>a jteQiopioiwv ovv6£*0t)xe ato JvevjiE'vo paxtriQio^dyo <po- 
gEa ato axdXovOo uv/ua avri6paan.?; ©gatia^t 0.2 ^yp., <pop£'ac 0,02 wq., 50 mM Tris-HCl, nfxd 7,4, 10 mM 
MgCl 3 , 10 mM DTT xai 1 mM ATP ite <>/xo 20 u.Xt. atovc 16 °C EnC 3 wqec. MEt(Jtuop<ptj)Or)xav 5 u.Xt. avtov tot* 

40 uiyuato^ ato OTeXE'xfx; JM101 tri; E. coli. H naoovoxa tou Bpavauato^ Evtdg tou <pop£'a £|axpipdiOT]X£ ue ttvdXc- 
ot) nEpiopiotixau cv^uuov ato cwouovwOev 6CxX(uvo M13-DNA aid tov; uEtauopcpwuivovg tvnovc. 

AioudvcooT| tou uovdxXtjvou (ss) DNA fiultoa): 

A^d tauc u^tauc>Q(pu>uivovc tvnovg new rtEpiyodq^xav napandvoi, anouovtuOrixe ro ss-DNA at^<p«jva \kz xr] 
45 m^0o6o nov n£piypdqm.x£ imd Messing ato Gene, 19, 269-276 (1982). 
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5' cfruKKfruui'XumTti too exxivimj ugtttXXaiivy&v£oi)c: 

<I>o)ocpopi»Xtu>Or|X£ o Exxtviytris iiexaXXa^ye*vEaT|c; \t& xr\v aXXr)Xouxi'a 5'-TTTCTTTCAACAAG AAGTTAAGA- 
3' oxo xeXoc tt)c 5' evx<5cj jitynatoc; avxCopaoric 30 rcEpie'xovxo; 70 mM Tris-HCl, xv/ti 7, 10 mM MgCl 2 , 5 mM 
DTT xat I mM ATP, 100 pMol oXtyovovxXEOxiotov xat 3,6 ^Lovdfieg ttoXwovxXeoxioi'ou xivaoqs T4. H uvxCopatm. 
5 exTEXiat^xE ejiC 30 XErtxd axouc 37*C AxoXovOtoc;, to e^u^io aopavorcoitjOrjxE he Errtoaoxi tav itfyitaxoc; erci 10 Xc- 
?ad cnovc; 65 "C. 

Avacruv6s(7n xnc tttlxpac xat yiooyoijvhtimtvav Exxtvntrl uEtaXXaStyevsonc: 

H avaouvfiEOT] trig Mxpac; xat tov exxivttxtj exxEXE'oxrjxE Evxdc; dyxou 10 ^t.Xx. iiEpiE'xovxoc 0,5 pMol HTjxpa;, 5 
10 pMol exxivtjxt), 20 mM Tris-HCl, nt%& 7,5, 10 mM MgCl 2 , 50 mM NaCl xai 1 mM DTT \it $ZQva>ten\ em 10 taxed 
(noi>£ 65 "C xai uxdXouOrj tyv|r| otovcj 0* C. 

Avuouaciri Ea€xmcrr)d(TVvbtor)c; 

2xo avanepu) (u'yiia avtCopaorjc;, JipoariOTixav 10 jtXx. tod axdXouOov ^Cy^taxog: 0,3 mM dATP, 0,3 mM dCTP, 
15 0,3 mM dGTP, 0,3 mM TTP, 1 mM ATP, 20 mM Tris-HCl, JiExd 7,5, 10 mM MgCU, 10 mM DTT, 3 novdSEc; Xtyxu- 
cm.5 T4 DNA xat 2,5 y-ovdoEc; noXvy-EpdoTjc; Klenow. AxoXovOwc;, r] avx(6paor) exxeXe'oxt]xe Em 16 oipEC arov; 
16'C 

MExaudptptoorj toy JM101: 

20 To avtoTE'ow \xiy\ia avxtdpaortc; nEtanopqpcuOrjXE oe fitdcpopEc; apatukjEtc; evx<5c xax£pyao>i£'va/v \tt CaCl 2 xvxxd- 

ou>v JM101 tr|$ ELcoli \it tt) xQ^OT| tfodrvjttuv xExyixarv xm xaXXiEpyrjOrjxav oe dvw jiXdxEc; dyap 2 x YT oe ;tXax£c 
dyap 2 x YT (2 x YT » xpv^xdvr^ 16 yp./Xt., ExxuXioya tvnonvxTjxa 10 yp./Xt., NaCl 5 yp./Xx. npooreGrpcE 2 x YT 
ctvco dyap = 2 x YT ayapo^n 0,4% xat <peo0yjxe oe avxdxXeioxo. npoox^Orjxav ;tXdx£c; ayap 2 x YT ~ 2 x YT he 
dyap 2% xat cpE'pOrjxav oe avtdxXEtoxo). 

25 Ot nXdxECj EJtcodornxav oXovvxxuocj oxovg 37 °C 

E£axptflo)on xaw OExtxtov xXujvojv: 

H Jt^0o6o$ rcov xQTiatitortOt^OrixE ifaccv vPptoonoCrjoTi oe xexXih^vt] nXdxa T) o^o(a itEptypdipExai <o; axoXou- 
Ococj: ^pfltixe evacj rjOnog vtTpoxtrrtapCvrjc at \aa nXdxa he xaxdXXr|XTj mncvdxTjxa nXdxac, ex at <ooxe va otafipEXE- 
30 tat o rjO^dcj. AxoXovOax; o t)Q\i6<; cp^p0r]XB at Xovxpd oxa axdXovOa dtaXvpata: 1 ,5 M NaCK 0,5 M NaOH Em 30 
OEVxEpdXErrxo, 1,5 M NaCl, 0,5 M Tris-HQ, JtExd 8 eji£ 1 Xtm6 xat 2 x SSC (0,3 M NaCl, 0,03 M xtxpixd vdxpto) yta 
^Exay£v£oxEpT| x^Iot)' O t|0j«5c: §npdvOT}XE oe 5tti6r|ttxd x^pri 3 MM xat iJjtjGtixe Em 2 o'jpEc: oxovc 80 *C oe (poup- 

VO XEVOV. 

O Exxtvnxrjc ^EtaXXa|LYE'vEOT|; ^e xrrv aXX^Xouxftt 5 '-TTTCTTTCAACAAG AAGTTAAG A-3' pafcioaruidvOri- 
35 xe oto 5' dxpo Evxdg dyxov 30 ^.Xx. JiEptExovtoc; 70 mM Tris-HQ, nExd 7,5, 1 0 mMMgCU, 5 mM DTT, 10 pM oXi- 
yovovxXEoxtoio, 20 pM X-32P-ATP xat 3,5 |iovdoE$ noXwovxXEoxt'6to xtvdtTT]^ T4. To ftty^a E^(j)doTrjxE oxovc 
37'C ejtC 30 XEJtxd xai axoXovOa); Em' 5 XEjrtd ozoxx; 100"C 

O £tlpavGEt$ y^O^mSc vPpi6o)0t|xe npoxatapxixd EJtt 2 o>p£$ oxovc; 65* C oe 6 x SSC, 0,2% 3<5Eta opoaXfloDHtvyj, 
0>2% Ficoll, 0,2% ^oXi>PwtXo3TvppoXi6dv^, 0,2% awoExuXOEtixd vdxpto (SDS) xai 50 ^yp./xXoxXt- DNA on€pn«- 
40 xos ooXid^ou xaxfipyaojiE'vo \it urtEpr^xovc. AxoXot30w$, xo ^Eptc'xov to cT^uaojiE'vo avixvEDXT] ^Cy^a avrC6patTT)Cj 
^Poox^Gtjxe oe 15 xXorXx. <pp€oxov nty^taxocj ^poxaxapxxixr|g uPpi5(DOT]g, xat o TjO^dc; (pE'p(h)XE evxoc; auxou oXo- 
wxxtwg oxovg 27*C >ie t^ma avaxivT]ori, MEtd tr]v vpptSwan, o rjO^td; ^e.-xXvOt^xe 3 <pop£c; xdOE <popd ejt£ 15 \tjzxd 
at 2 x SSC, 0,1% SDS xai avxopa6toypacpT]0r|XE. MExd xo^E^Xv^a mo taio 610X^^10, aXJid xwpa oxovc; 50'C xat 
\it dXXri auxopadtoypcMpta, E^axptPo^xav 01 nXdxECj 01 nEpt£*xovo£; aXXr]XovxCec DNA o\^wXr|pti)ftaTixE'5 xou ex- 
45 xtv^xij ucxaXXa^iyE'vEOTi?. 

Entibi\ 0 £§axpiPa)HE'vog xXdivoc Etvat a^ox^XEO^a Evdg ExEpd6utXoo, rj aXdxa xaXXtEpyr^OTixE xrdXt. 
£navaXr]<p0r)xav xa axdota vPpt6war]Cj xat E^axptpworjg. 
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(loo^po.xmuvr) l u " Trfc»-HCl t zi%d 7,5) xui y,auvKQt\\iviox\\}Ut he .XtfoaUijxr] 2 dyxwv ncr/ov vx 0 ^' 1 !? cuOuvoXii; 
%7t . Mexu tuto cpvyoxEvxpTiari xai ^gavcn) xov otpuipiov, xo Y£«^ff<>iWevo DN A btoXvOnxE evxoc 50 h.Xx. u6«- 
xoc xai Tj ovyxeVxqwot) vxoXovunrixe as nrjxxrj ttyapdi;T}C. 

5 M e xaXXac tv e v e cm ng 3 crrdoiaPCR: 

'Ono)g cpaivexat cmiv Eixdva 4, 3 ct<c6u*jv HExaXXa|LY£'vEori jTEpiXanpdvEi xrj XQ^crt] xEoadpcuv exxivtjtojv: 
Exxivt}xt]c HExuXXu^ivivEan;: (*A): 5'-GTGCGCAGGGATGTTCGGAATGTTAGG-3' 
Bot]0<S$ PGR 1 (» B): 5'-GGTCATCCAGTCACTG AGACCCTCTACCTATTAAATCGGC-3' 
BonGd? PGR 2 (=Q; 5'-CCATGGCTTTCACGGTGTCT-3' 
10 AdPi PCR (=D); 5'-G GTCATCCAGTCACTGAG AC-3' 

Ta 3 crrdina EXTEXE*om,xav \ib xo axdXovOo puOnurxixd xo aioi'o rtEpiEXEi: 10 mM Tris-HCl, 8,3, 50 mM 
KC1, 1,5 mM MgCl^, 0,001% ^Xaxivr], 0.2 mM dATP, 0,2 mM dCTP, 0,2 mM dGTP. 0,2 mM TTP, 2.5 hovooe; no- 
XvHEpdar^Taq. 

Sxo oxctoto I, jt^ooxeOxixov 100 pMol Exxivrixrj A, 100 pMol Exxivryrrj B xai 1 fMol ycxi^o^oit]H£*vinj nXaOHiSi- 
15 ov oe E'va avvoXo and 100 \i.\x. \dy\iuxoc, avxibpaiTr); xai EqpapHdoTTjxav 15 xvxXoi xorv 2 XEnxuVv oxovc 95 *C, xtov 2 
Xfinxuiv move 37 *C xai xtov 3 move, 72* C 

H ovYx^vx^u>at] xov npo'idvxoc PCR ExxiHiOrjxE ae TTTjxxfj ayapd^Tic. AxoXovOtog, exxeXeoxtjxe xo ardoio 2. lie- 
piEXfjtpOrjxav 0,6 pMol npo'idvxoc xov oxafifov 1 xai 1 fMol YpaHHonoir]HEVoy'nXaaHt6iov oe E'va avvoXo and 100 
H-Xx. xov avoitipw avaq>£pGEvxo<; ovO^iotixov xat EtpapHdcrxTjxE I xvxXoc and 5 Xenxd arovg 95 *C, 2 Xejixo arov; 
20 37 # C xai 1 0 Xsnxd axov; 72* C. 

£xo ^lyjia avxtopacm,; xov maotov 2, npoaxE'OTixav 100 pMol Exxtvrrxrj C xai 100 pMol exxivtjxt) D (xaflE'va 1 
H.Xx.) xat Eqpapiidoxxjxav 20 xvxXoi xoiv 2 Xejxtiov oxov$ 95 *C, xtov 2 XErtxaiv axovg 37*C xai xtov 3 Xe-tcow oxovc: 
72 *C. Avxdc; o xEtpiandg nEpieXdupavE xo oxd6to 3 oxt| oia&ixaai'a xtj; ^exaXXa^iYE'vE orjej. 

25 Anondvoxm , xov UExaXXavuf vov Opavauaxoc nsptoptauov: 

To npoldv and xo axdoio 3 anoHovtoOxjXE and nr)xxr) ayaQd^c xai 6ioXv0t)xe §avd oe 20 ^.Xx. u6axoc. 
AxoXovOaig, xwvevxtjxe he xo nEpioptoxixd e'v^vho BspMll oe ovvoXixd dyxo 50 h.Xx. he xt|v axdXovOrj ovvOeo^: 
100 mM NaCL 50 mM Tris-HCl, n£ X d 7.9, 10 mM MgCl 2 . 1 mM DTT xai 10 hovooec; BspMII. ExxeXeoxt}xe E^toa- 
<rt\ move, 37* C eju 2 wqb^ To epavo^ia 264 bp BspMUI a-tonovwOT|XE ojw5 uta .TT)xxVi avapd^g. 

30 

Zvv6eot] aio wooia Excpoaoxic pAHL: 

To jiXao>uoio EX(ppaox)$ pAHL 6iaoxion)XE he BspMII v*d xi; avtmiQw owO^xec xat ojto^ovwOtixe xo ^eyaXo 
Gpavo^a arid jiia .TXjxxyj ayapd^ig. To a*onova)0E'v nfxaX>^r/n£vo Opava^a aviaxE'pv) owoeOhxe ^ie avxdv xo 
(popEa, xaixo \iCy\ia ovvoeorig xpTlo^onoitjerixE npog ^Exa^dptpcooT] xt)c E. coli. H rcapovoi'a xat o npoaavaxoXi- 
35 a\i6<; xov Opavt^utto; ErtiPePauoOn 54 ^ ^'cnu 6tdoxiori; evoc: napatrxEvdo^axoc .xXaonioi'ov and e'vo xvno ^exa^p- 
(pwari? he jTEpiopiouxd Evtv^a H avdXvox| aXXT)Xov%ta? exxeXeoxtixe ato 6txXtavo nXaa\U6io [iz rr\ xp^on tt\c ^e- 
Odbov TEpHoxioHov ttjs 6i6eo§v aXvai6a^ rcov ov£\txv|e o Sanger. To nXoonC6io ovondoxrjx£ pAHLD254N xai ei- 
vai cuxapdXXaxxo \i£ xo pAHL, exxdg and xo aXXayH^vo xu>6ixdvto. 

40 riaod6£iYua 4: KaxanxEvrl xo>v nXaoni6uav nov Excpodtow d>A£C naoaXXav^c xxic Xurdanc Humicola. 

Oi axdXovOoi ^ETaXXaYM V0, • xv^oi xaxaoxEvdoxiixav jie xt|v £6ia ^6060 (Smoc nEpiyp^^^^ crto riapdoEiYH" 
3, exxdg and xr] XprjoTI dXXwv nEpiopumxwv ev^vhcov yta xtj xoivEvtm xov PCR-npoidvxo^ xai o cpopsac xqi\oi\io- 
.toit]0t)xe yia xtjv EnavaxXo)vonotr|CTri xov iiExaXXaYttEvov Opavonaxoc. Ta ovdjiaxa to>v nXao>ii6ia)V xat exxivtjxoW 
nov xpT]OiHOJroiTjOr|xav yia xig xpononoirjaEi^ e/ow wc xaxunEpO). 

45 
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Ovoyu nXuu|udtou AXXnXouxu* t xxtvipj A 

pAHLD254K 5'-GTCCGCAGGGATCTTCGGAATGTT-3' 

pAHLD254R 5'-GTG CGCAGGGATTCTCGG AATGTT-3' 

pAHLD242N 5'-GCCGCCGGTGGCGTTGATGCCTTCTAT-3' 

5 pAHLD242N/D254N 5'-GTGCGCAGGGATGTTCGGAATGTTAGGCTGGTTATTGCCG- 

CCGGTGGCGTTGATGCCTTCTAT-3' 

pAHLE87R 5'-CCCG ATCCAG I TTCTI ATCG ATCG AG ACCCGCGG-3' 

pAHLE87K 5'-CCATCCAGTTCTTTATCGATCGAGAGCCACGG-3' 

10 naoafisiyiia 5: KaTaoxEvr) tcov napaXXayurv Xuirtonc ueoo) owovaauou tojv otaOeoiuov nETaXXXavusva>v ttj- 

narv: 

Oi axdXavGoi nETaXXay^vot wiot xarao^Evdorrixav jie'ao) ovvovaoiiov to>v Opauo^dTMv ;tXaonioCov tujv ^e- 
TaXXcryn£vo)v -njnwv rcov xaTaaxeudoTT|xav ovuke'ou). Via nixodoEtyna, o pAHLE87K/D254K xaTaaxevdotTjxE 
oa> cLio^idvtucrn^ tov Tjifjjiaioi; negtootOHOv BamHI/BstXI «.id tov pAHLE87K xai Tryv Etoayaryfi tov Opavoitaroc; 
15 otov pAHLD254K nov xwvetrcrixE ne BamHI xat BstXI: 

nXao^uoto 

pAHLE87K/D254K 

pAHLE87Q/D254N/D242N/E2l0Q 

pAH LE87Q/D242N/E2 1 0Q 
20 pAHLR209A/E210A/D96L 

pAHLR209A/E210Q/E56Q 

pAHLE210Q/D242N/D254N 

pAHLE87Q/E21 0Q//D242N 

25 naoddEtYua 6: 

MetanrfQcptoqn tov Aspergillus qryzae (yevtxTj 6ta6txaaCa) 

EvocpOaX^forrjxav 100 xXarXx. YPD (Sherman et ai.. Methods in Yeasts Genetics, Cold Spring Harbor 
Laboratory, 1981) ji€ ondgux and orvzae xat Eitwaarnxav uc avaxivrioTi tni negtnov 24 u\>e$. To nvxrjXio ouX- 
Xe'xOt|X£ \it 6if)Gnarj ne*aw miraclolh xoi §ejiXvOt|xe he 200 xXotXt. 0,6 M MgS0 4 . To nvxnXio aiioorjBr|XE evto^ 15 
30 x^^* <*n6 1 ,2 M MgS0 4 , 10 mM NaHjPO^ Jiexd =» 5,8, To aiwor]^ t|wxOr)XE oe Jtdyo xm ^ooot^Otixe 1 xXotXt. 
ovGutanxov nEQtE'xovroc; 120 x^YQ« c«o Novozym 234, (pouovid; 1687. Meto and 5 XEnrd, noooneOrjxe 1 xXotXt. 
and 12 x^oryo./x^^^ BSA (Sigma runo$ H25) xat rj enukiar} ovvExi'ornxE ^ie rjnta avdoevorj EnC 1,5-2,5 wgec 
otov? 37°C (oonov aro entGE0)OT)8ev oEi'yua aro nixpooxonto Eytve ooaTOC e\ac; nEyaXog agi0^ and nporcortXd- 

35 To aic5ot||ia 6ir|0^6T|XE n€*ou> miracloth, to fitrjfhina qpE'pOrpte oe cuio<neiQu>\i4vo doxiuaonxd owXfjva xat eni- 

xaXvqrtmxe he 5 yfaoxkt. and 0,6 M ooopttdXr), 100 mM Tris-HCl, nExd » 7, ExteXeottixe (pvyox^vTOTion Ent 15 Xe- 
.Ttd oe 1. 000 g xai oi nowronXdoTES ovXXs'xOnxav and trjv xooutprj tov TipooxE'qpaXov MgS0 4 . npooreGrjxav 2 
dyxot STC (1,2 M ooofltTdXri, 10 mM Tris-HCl, Jiexd = 7,5, 10 mM CaQ 2 ) oto atwpTjua tov nQ<azon)jum\ xat to 
\iiyw qpvyoxEVTQ^OrjxE £nt 5 Xenxd oe 1 .000 g. To a<patgfo xou ngarronXdoxr) Enavata)OT^0r|xE oe 3 x^tiXt. STC xai 

40 enavaoqpatgonotTjDrjxe. E,-TavaXT|<pOnxE aurr] r\ 6in6ixaoCa. TeXwco;, oi nocuronXdorsg Enavawogr|0Tjxav oe 0,2-1 
XXotXt. STC 

Ava^t'xOrjxav 100 ^.Xt. and to aio')DT||xa tov ngwronXdorri jie 5-25 ji.yg. p3SR2 (Eva yov(6to amdS A. nidulans 
nov (q£qzi to nEgtYt>c«pd|iEvo nXaouidto und Hynes et al. v Mol. and Cel. Biol. r Vol. 3, No, 8. 1430-1439, A\r/ouoroc 
1983) oe 10 u.Xt. STC To utyiia aip^0r]XE ott) 8£onoxeaata duntauov (e.A.) Ent 25 Xe^Td xat ngoare'0r]xav xat 
45 avautxOnxav ngooExrtxd (6\5o (pope;) 0,2 xXotXt. and PEG 4000 60% (BDH 29576), 10 mM CaCl 2 xat 10 mM Tris- 
HCl, nexd = 7,5 xat TeXtxtw? nQOor^Orjxav 0,85 xXotXt. tov C6tov 6ta>,v^aToc xai avautx&nxav ngooEXTtxa. To uty- 
jta acpe'9T]xe otyi 0.A. enC 25 XE.rcd, nEot6iv^0r|XE oe 2.500 g tnt 15 Xe.-nd xat to oqpaipt'o EnavaitDQT}0T|XE oe 2 
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XmhXt. oopJUtoX»)c; 1,2 M. Mtt(uuT() \iiu uxdiut xutux^ivutii 01 iTyertittXuouc 4x;iAv(»j0t)x((v oe t-Xuxumg ttaux*; 
(Cove, Biochcm. Biophys. Acta 113 (1966) 51-56) ;ietuexouaEC I M oovxodtjig, tiex" 83 7, 10 mM axrcaiubio (uc 
ariYil afci/nov xui 20 mM CsCl JToog avuoroXrl rr)c rxva-m'^; unoptiOuw* Metd cjlto eaoicior) e;u 4-7 rjiirvEg cnovc 
37* C ovXXs'xtmxav TW oitdgia, atwg^&rjxav evrdg oreipou v6atog xai tctXtoOnxav oe ^lovaftLXEg ajtoixie;. Aurrj 
5 n^Oodoc ErtavaXTfoOnxE xat ta otioqui iuag Hovaoixrfe oaoixiac wioOiixEuOiixttv ^etu tt| oeuteqti ejiavccrondvu)- 
(tt) toe Evag nQOO^ioQic^vog n£Taiiot><poj|iEVog TVJrog. 

naotifteiyua 7 

'Ex<ppaan rnc ^aoaXXayilc Xutdanc D96L evrdc A. orvzae 

10 O pAHLD96L ^eta^iogcpoiO^xe oz oryzac IFO 4177 \kioto ow>\wta\i6Qmfiai\<; \iz p3SR2 nEtfiexovra to yovC- 

6io amdS ortd tov ^ nidujans dnwg JiEtHyyaqpETai t7 ™ nagdfiEiYM" 15. Ol rtaoaaxt uaoOeVrtg o>g avciiwp.oi jtqojto- 
rtXxitTTEs enaxicra]xav lie Eva \iiy\ia cjltccS ioec jtoootute; pAHLD96L xai p3SR2, \it rr\ xerjem. .teqwov 5 ^VQ- a«d to 
xaGe'va. Enavano^ovwOr^xav 6vo yo^tc 9 ^ETcmo(icpa)^vot xvnoi oi o;totoi n-io^ovcwv va xtntoiiioxouioow axE- 
iant6io wg \iovr\ m\yr\ a^okov. Meid rrjv av(bnv$r\ oe YPD ertC tyetc t^i^eg, to vnEpxEi'iifiva xaXXiEgyeiag irvaXO- 

15 Giixav xp^aiHonouuvrag tov ;t(ioa6ioQioiid Ttjg ogatrnxdrriTttc Xirtdort; d«u>c JiEQiYOdqpETat iJl ° TlaQabziy\ui 16 
(KaGagiandg to>v naQtuknywv Xutdorjg trie EqpEVgEcrrjg). O xaXvrgyog HETaHOQcpiiHievog xv;rog EmXe'xCmxE yia ;ie- 
parre^m ^e^tec xai avrurn5x6T|X£ tni 4 x\\i£qz$ arovg 30 "C oe jita cpidXT] avaxivrjorig 1 Xt. ae ^ie'oo 200 xXotXt. 
FG4 (3% dXevpo 007105, 3% ^aXxo6e|ryivr], 1% jTExrdvri, to ;t£xd o^Oiuanjxe ae 7 he 4 M NaOH), Yx6 auTECTi; 
owOr^xEC 0 \is Ttt^tO0(po>n£'vog xvjtog cutibwaz jtec>utou 500 iiovd&eg XiJtdorig avd xXtftXx. xaXXiEoyetac, 

20 Ot oXXec JiaQoXXayE'g Xurdorig naQaxftnxav xvqUjK dmug TiEiHYodtpnxE ovwtequ), jae ti] x&i' 71 ! Y^ 1 * 1 ^ 6ta6i- 

xaatac jiou .TEQiYod(pr)XE tno ria()d6etY^a 6. 

naod^EiyuaS 

KaBaotaudc tojv ^ctoaXXavoW Xutdonc Tnc ECCEvpEcmc 
25 noooftiOQio^dg TT)g o^aanxdniTag Xi^doTj;: 

nagaoxEudarT)XE Eva ujidorywiia yia Xutdot) ^lioco YCtkxxTa)^iaronoiT|OT|g TQtpouxuyixT^g yXuxepivt); (MERCK) 
[it tt| XP^oi] OQapLxor} xdi-i^Ewg wg y 0 ^ 154110 ^ 1011011 !^- 

H o^amixdrnxa rqg Xuidcrrjc :tQoo6iQy>crnptE oe jiEX<i 7 ^ie tt^ xG^ot) *ns ^ £ 0d6ov otut. nexd. OpitTc^xE jua ^o- 
vd6a 6^aoTixdtiiTag Xutdorjc (LU/xXtnXx.) <oc avoYxata noodxT]Ta ym rnv (wteXevOe'^wot) Evdg ^lMoI Xutaoov 
30 olE'og avd Xe^t6. 

Zxd6to 1: <Pt70xEvtQEuai to urceoxei'nEvo ^u^ooric, a-ioyyuTcETm to \fy\\in. PvO[i(t.ttai to ,TExd tov v^eqxei'jie - 
vov oe 7 xai jiqootCOetcu, ataStaxd Coog dyxoc ^xe^g ai0avdXr)c 96 %. Acp^vExui to \*iy\xa oe TjgE^ua e.tC 30 XE.Trd 
Evrdc TtayokovTQOv. <l>vyoxEVTQ£tTai xai anopi>ur[ETcu to tfrjiia. 

2Td6to 2: IovToavraXXaxTixrj x^^^ct^OYQaqjitt. Ait}0enni to v«te()x£1|.ievo xai cpE^ETat oe ot^Xti TaxEiag ()orjg 
35 DEAE (Pharmacia TM) tooeooJtrj^e'vri \u 50 mM T£>tg-o<;ixd o^Oniorixd .iex« 7. HErtXfVETai r\ ari\Xr\ lxe to Cftto 
QvO^iiOTixd ^E*xO l A anoepd<pri at] oxa 280 nM va ewat ^ixporEpti and 0»05 OD. ExXoOetoi r\ bza\izvnivr\ evtu^iixrl 
6gamtxoTrjTa ^£ YQ«l^txr) pa0m'6ioorj dXaToc Evrdg tov i'6iov QvOnimtxov (0 e'toc 0,5 M NaQ) \iz ttj xqA™] d'/xujv 
^e'vte OTT|Xtov, EvXXEYOVTavxa Tufjujara nov < ie^iex ovv tt 1 v svSjumxtj b^acnixoTrjTa, 

Sxd6to 3: Y6Qd<5poPri xQwpcnvrfQayCa. PvO^t^ETai r\ Ypan^ionooiaxdrriTa tr|g ftE^cxnEvrjg nw ^e^ie'xei tt)v ev^v- 
40 n-ixY| bQaorixdTTixa at 0,8 M he jryoofrnxr) ote^eov o^ixou a^uovCou. ^E'QEtai to e'v^vho oe oxx\h\ ^rjXTrjc TSK 
Butyl-Toyopcar! 650 C (6iaO£'oiHr] and tt|v Tosoh Corporation Japan) i\ onofa z$iaoQQoxr\0\)xz jT^oxamtmxcx ^e 
0 T 8 M o^ixd an^itiivio. HEnX^vrrat to \ir\ ovvoeOev uXixd \it 0,8 M o^txtn} ait^ovtou xai Ex>.ovETai to 6ea^ev(i^vo 
vXixd he OrtOcrraYti£*vo v6coq. 

Sxdftu) 4: ExXovETai \i£ v6wp t] ftE^atiev^ nov nE(?ie'xei tt] 6yaorixdTnra Xurdorjc n^og ovOhioti tt]c aytoyivi&cr)- 
45 xag oe 2mS xai ^Exd oe 7. <No,ETai r\ bz$(x\iEvrj az cni\h\ oEqjaydtrig ui jnrjXii c andooar]; O (Pharmacia) £§ioofl>o- 
jrr|iAEVT|g ;Tt>oxaTat3Tixd \iz 50 mM T^ig-o<ixd i>v0nioTixd ^exu 7. ExXovetui to 6eoiiev|,ievo evJ;v^io \iz y^afi^'i 
Pa0m'6cooT| dXaTog. 
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rittU(t6£LYua 9 

A,KS6oan oto itXtiomo xwv rtaoaXXavciVv XuxdarK xnc ecpcvoeotk 

H cju(56o(tt] oto nXvaipo xwv riayaXXuyujv XuxrtoT):; Hutriicola lanuginosa ttjc; EcpEuoecrric ExxiurjOnxE ue prton, xr\ 
aoooXoyCa ev!#uxw oe x^YQ- JXQorcEtvrj^ avd Xixqo avu<porva ue xnv OD m oe ovyxytari ue tov dy^io xutio Xuxcian; 
5 H, lanuginosa . 

ExxEXEOxnxav doxiueg jxXvoiuaxoc; oe ^ox^Qiat^OEwg xwv lSOxXatXx. OE^uoaxaxn^va evxoc v6qoXovxqou. Ta 
jioxfjQia £eaEu)c avaoEVTnxav \i& Toiyomxes uxtyvTjTixE'c pdfJoov;. 
Ot jiEtgauaxixe's ovvOrJxe; Vjxav ooc, xdxwOi: 

MeOoooc,: 3 xvxXoi ue oXovvxxta |Vjpavar) ueto§u xoOe xuxXou 

10 Yypd rtXvoiuaxo;: 100 x^axXx. avd xonfeio ^oeo>; 

Ycpaoudxivo .touj^vOcua: 6 7taQZv0i\iaxa (3,5 X 3,5 cm) avd ,-ioxrfeio v^accog 
* Ycpaoua: Bduflaxa; 1 00%, Test Fabrics Style #400 

XQ(ikir\: Xyo)utixiau£*vo Xao&C y.e Eov6od xcn> Sovodv (0,75 xXoxyp. x&uKntxff/y|). Xag&tou). 

E<pacudoxT]xav 6 u,Xx. Xoqoiou OEguavOevroc axovc 70*C axo xevtoo xdOs jta^EvOe'uaxoc,. MExdxrjv Ecpaojioyfj rr\c 
15 xQtoa%, tci naeEvOEVaxa BEQudvOrjxav oe qjovovo oxouc, 75 *C em 30 Xejxxo. Ta JiagEvOe'uaxa axoXoxjOox; anoOr)- 
" xEvfl-nxav oXovvxtudc, cm) ©.A. ;tp>v cut 6 xo nguno |e;iXuua- 

Axogpurcavxtxd: LAS (Nansa 1169/P, 30% a.m.) 1,17 yqVXt. 

AEO (Dobanol 25-7) 0,15 YC-At. 

Teicpwaqpooixd vdxoio 1 ,25 yp./Xx. 

20 ©euxd vdxoio 1 yQjkt. 

AvOpaxwd vdxoio 0,45 yoTXx. 

XIvq ixixd vdrgio 0, 15 yo./Xx. 

nsxd 10,2 

Xtr^evxQwoYj Xurdorft: 0,075, 0,188, 0,375, 0,75, xai 2,5 x^YP- noa>xEmxrfc Xindorjc avd Xtxoo 
25 Xodvog: 20 Xcitxd 

BEQHox§aa(a: 30 *C 

nXtjaiuo: 15 X&nti ae xoexovucvo ndoiuo veqo* 

Htieavar): oXowxxi'wc, am, ©.A. (neo&cou oxouc 20*C, oxex. uypuoCa 30-50%) 

AS-ioXdynan,: uExd xo 3o ;tXvoiuo, uExprjflnxe o flaOudc uvdxXaanc axa 460 nm. 



30 



35 



AftoxcXe'auaxa 

Oi xau^ruXec 6dan$-a^<Sxt>iar|c ovyxtnOrjxav yia tic nagaXXayE'c Xuxdarj; xat xtjc cpvoixfjc Xuidoric H. 
lanuginosa . Ot xaujrdXec; 6daTt;-ajt6xp>OT)C, u.ToXoyCoxr|xav ue npoouQuoYi xwv fcefcoue'vaiv \iixQx\cn\q arnv axo- 
XouQn e§voo)otj; 

C 0 - 5 

AR - AR — - (I) 

m K + C 0 - 5 



ojtov xo AR Etvat xo exqppa^duevo anoxEXEOua oe novdoEC. avaxXatmxoxrfrac 

40 xo C Eivat ti auyx^vxQCDcm xov ev^Ouov (xXaxy^Ax.) 

xo AR^ Eivai uta axaOEQd ^ou ExcpodwEt xo u^ywno ajtoxE'XEauxi 

xo K Etvai uxa axaOEed 4 xo K 2 Ex<pj>d^Ei cnrfKiynQwor) evcvuov arnv oTioCa XaupdvE- 

xai xo uLod xou uEyCaxov atoxEXioi.iaxoc. 

45 
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Y.-toXoyiVmjxuv 01 .itt^uyovxi:;; ^fcXuojtn^, |ie [5uot} xi^ ^(i^ax.rrj^uuixE; otuUe^c AR^, xizt K tiou (WjtUrixitv 
yia xdOe TT-aoaXXayr] Xutdaric dtw^ smo^c xai ytu ti) XiJidiT] dyoiou t&iou. O jiapdyavxa:; (Jf Xtl'<iktt|c:, oo£,et<« 

Ex<pod£Ei n]v jtoodxrixa .toonEivr^ tt]C rcaoaXXttyrfc Xi:woy|C :to\> xi? ei( *£Excu V ia C&iou rLtoxEXcona- 

xo? djiwc avxd EXrjcpOT) ^ie 0,25 x^nYQ./te. he avacpood cnrjv ,xoi»netvri dyoiov xvjtov (C^). 
'Exau rj fciaoixaata yut tov ujroXoytovid tov Jtaodyovru PeXtudotjc ewu <w$ axoXovBu);: 
10 l)"To anor^Xea^ xrjc JTQaiTEtvTtc; dyoiov xvnau oxa 025 xXoxyo/XT. (ARa^^ nblos ) vjtoXoyloxtjxe ye rr\ floTjOEicx 

trie £§Cowar)c; (I)' 

2) r\ auyxe'vxQWOTi ttjs jic^aXXayrjc Xuxdorjc *xov ;tpox0*;ttei cutd to i&io CLxoTAEa^a <5kio£ avxrj tou dyoiov xvnov 
cna 0 y 25 xXtrcyoAx. vnoXoyioxrixE he rrj po^OEturrig axoXovOrjc e§uitixnj$: 



15 / AR 



20 



25 



30 



35 



40 



(HI) 



3) o rtaodyovxas (teXxuoar^ vrioXoyioxTjv.e *ie xt) (Jor}0EUiTr|c e|iowot}c (II). 
Ta cjutoteXECT^aTa ccteixovC^ovxcu otov axdXovflo IlCvaxa I 

nivaxttc I 



naoaXXayii riapdyovxas fteXxiuxTrjg 

D96L 4,4 

D111L 1 

E87A 1 

E56A 1,6 

E56Q 2,6 

R209A 1,1 

D242N 1,7 

R209A + E210A 1,9 

R209A + E210A + D96L 2,8 

E210Q + D242N + D254N 1,8 

R209A + E210A + D96L + E56Q 1,5 



45 



Aid xov riCvctxct 1 <po;CvExcti oxi ol jtotoctXXcr/^ Xutdorjc R209A + E210A, E560 ftcii D96L iyipvv \iicl orjucivxixd 
xaXtfxEOT] ajtdfiooT] nXvatHarog curd tttv Xuidorj dyptou xuxov. Avxd mOavwq va axooioexai oxo ^eico^e'vo aovr]tt- 
xd (poDxio xai arriv ctvtjrHiEvr] uoocxpofU'a avxwv twv jittQaXXaymv xov nooxwrcEi cuid xxjv av^iE'vyi anopodcpTiOT) 
xard rr\ 6idoxEia tov jtavoihotoc xcu owe.io^ viJ?riXdTEOT| 6oaorixdxr|Ta xirtd rn &tdpxeia xt^ <pdat]g xov oxEyvaV 
|i«xoc. H ajtdooor] xwv jiuo/tXXnywv Xutdoxjc E87A. Dl 1 1 L xui R209A eCvai Cot| \iz a\yvc\ xou evuv^ WfQiov rv- 
nov. 
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riaudociyiui W. 

AuenuEVn , OEQfUXT) gvotdOgm t<ov nai)CxXXayoVy )jjta(Trfc 

H Oe^nixri Euord0£ia twv ftuXeyhe'vwv ;tai>uXXuyit'>v xr\c XutdtTnc H. lanuginosa evei e^Eiumei ^ Aia«pooixT] 
8EQm6onETQta Ido(iKro,c (DSC). Me ttj XQA™] uvtrjc mc i£xyuwic, n. OE^naxoaoi'a OEOHtxrfe HEtovoiwcrn.c. Td, xa- 
5 OogiXfiTai its Q£Q\iavor) evdc fctaXvuaro; ev^iou oe ma0c£>d Jtooy^a^moMivo guOiid. 

neiuduara;. 

Tia Tig £oewec XP T 1 01 H°* CH, 19 1 1 XE ° ©Ee^t6o^ET^TTig AuMpogixVjc 2dgajon,s MC-2D ano* tt\v MicroCa! Inc. Fla- 
QaaxEudan]xav pvfl^iorixd aiaXvuaxa 50 mM cmg ox(5Xou0e; ti^ec ;t£xd: 4 (o|ixd), 7 (TRIS-oS-ixd), 10 (yXuxivri). 
10 H cniyxeVrpwoT) tov ev^vpiov xv^aivdxav aid 0,6 2ok 0,9 xXoxy()./xXatXi. , xm nia oruvoXtx^ rcoodmta x£*nmnortoi^- 
Gtjxe acid KtQlnov 1,2 x^kXt. yia xd9e rceioa^ia. 'OXa ta 6styuxna OE^ndvOnxav cut<5 5*C e'ok 95 "C he Eva ot>G|id 
tfdoytoaric 90'CAoca 

A*-TOtE>io^ata; 

15 Ta cuftotEXE'o^aTa yia tov dyQio ruiro xat totk; EmXEyjiEvous hetoXXyhevouc tvttovc o-te ixovi£ovrai orov axd- 

XovOo mvaxa. 



»EX a ^ 11 ^ Jicxd 1 0 





MEtdXXa|ti 


Td 


dTd 


Td 




Td 


dTd 


WT 




58,9 




74,7 




69,3 




1 


F211A 


60,2 


+ 1,3 


75,8 


+ 1,1 


70,3 


+ 1 


2 


T267R 


59,4 


+0,5 


75,7 


+ 1 - 


70 


+0,7 


3 


D111N 


58,3 




75,6 


+ 0,9 


69,9 


+ 0.6 


4 


F211L 


57,8 


-ta 


74,8 


0,1 


69,4 


0,1 



lr\\ie((xicn\: to dTd VJioft^Xorvei rnv aXhx"/rj era] OEynixr} EvcrrdOEia a)$ rvt€niXzo\ia tt|c; viETaXXayrfc. 



napdoEty H all 

30 STaOEodrma xard rnv andOTixetjan totv rrapaXfoxyoVv Undone H. lanuginosa evt6q vyoov anoptwnavTvxav 

Aoxi^dornxav permit; xtiQaXkayi^ evrcSc; npdtvjiov vyyau anoo^vnavrixov \it xnv axdXouOrj ctvvOeotj: 



% w/w 

Aviovrixdc LAS 10 

AS 1 

35 Xd-wwva; 14 

Mrjiovtixdc AEO 13 

AiaXtmjs 1 ,2-*eonavo6u5Xr) 3 

AvOavdXTj 5 

Pu8juuttx6 TEA 6 

40 Iwuxt xngixd vdxpio 1 

M£ao e§ov6ete*qwotjc; NaOH 2 

2Ta0E^O5tO^Tf)5 XT.X- SXS 1 

Ca 2 + 0,0025 

(ptoojpovixd 0,4 

45 Na 2 S0 4 0,2 



'Y6wq nooortO^iEvo e'o>; 100% 

OExd 8 10 
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15 



20 



30 



35 



ri(nun£0r|%uv L.IHJU LU/yo. (tiiugui'jmvtuuju xui at ^\>lxu j)EiY^(ttrun(ioinF(ir]X((vU y 25 AU/yo, (Alculasc*). In 
&ei'Yh,cctu <wioOr|XEOTT]xav ou^cpowx ^e to uxoa.oi»0o uvrjiut (to xuOe'va eic TpurXovv) 

Geyiioxguata tcioOiixevot^: -18*C 30°C 
5 AnooovjiavTixd 

nExd 8, X W Q^$ 4tQont&cn\ 2& 7ri^Eg 2& 7tiheoec 

itzx& 8 > °r025 AU/yq. 2 t) ue oec 

-TExd 10, xt^'S ^eonedoTi 7 t)hi?oec 7 T]^ec 

It) Eqjaoudfcovrag aur^ mv Ertowxar) Ta 6ptY^ aT ci avaXuOnxav ovmptova \u tt] \iiOobo LU (Novo Nordisk AF 95,5). 

YnoOE'TOvra^ dri r\ 6ido;iaoT} ttj$ 6oaotixoTT|Tac Xurdov]; axoXovOei' nia xivr|Ttx7j avtCooaovig noorrnc td^c. r) 
oraOEod tt|c Taxvn^Tag 6tdajT«or}c jutoqev vu ^oaoiooiorEt z%r\$: 



A(t) = V«*P(- k * 1 ) 

to A(t) Etvai t\ fioaoTixdrnra ev^u^ov at xt?dvo t, to A 0 emu r) aoxixij 6(>aaux<$TT)Ta xai to k ti maOsod TaYVTTj- 
to; nvTVOQcxoris rcQumis td^g. 

Ha to anooovjiavuxd xov jtEoiXunfidvEi ;tou)TEdar) hjiooeC va wioXoyurrEi ^ia oraOEod TaxvTnrac; Yia ttjv .Tgw- 
te6Xuoti and rr\ ax^or) 

A(t) » A ( ;cxp<-(k + kpjn) 



d;tov to kp Eivai n. oraOEpd T(tximp:a$ rr|^ xQortzdkvvr)^ xai dnou to k wtoXoyuZETai and Ta &E6one'va oraOEod- 
TTYtac rtov nooo6iOQ{ortixav yia to anop^nwravrixd X w Qk TtyonEdari. 
25 J E xdOe jtEigaua, r\ Xuidan, ayQivv xvnov R lanuginosa ^eoicX^Oei avaqpopd, xai ^ crvYxptan. tcov TrapaX- 

XayoW he avTEC tov o>/olov tvjtov eyivav ^dvo Evrd; tov nEtodnaTOC yia va ueiwOei r\ a0£(*aumvca m,c fciaxvuxtv- 
crqg ava^Uaa ora netod^crra. 

AxoXouOcog TtaoE'xovrat Ta a--toreXia^aTrt, xai T] oxEtixfj PeXti'wot] nutc rtaoaX>xtvilc £vavri too ceygiou xvxov to; 



IF t = k Wt /k, 



d.TOv to IF oTjuatvEi nagdyovrttc 3eXtio)oi]c, to k Wt Eivai tj ataOEod Taxirnirag fctdoTracrn,; tov dyoiav tv^ou (oe 
6e6oueve; ouvOt^xec) xai to k^ Etvai n, avricnoixri tnaOEpd TaxurriTac xr\z E5eTa£:dn£VT|c .Ta^aXXor^c aro 1610 mi- 

To IF Excpyd^Ei xy\ oxetixt^ PeXtCojoh cno xedvo T^vu^ontc (to IF x = 2 unoor^XujvEi dri o xpdva*; Tmivor^^ ttj? ^a- 
gaXXavife x Etvai bvxkAaio$ and aurdv tou dyoiov tv^ou oto C6io .-teCoaua). 

Me pdo^ ^ita extiutioti twv fiiaxvudvoEcav tcuv avTiyoucpajv oe £va nECoatia to IF < 0.7 IF > 1.3 Oecodeixui ot)- 
^iavrix6. 

^0 H uovd6« tou kz Eivat (r^ufpa)* 1 . 



45 
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UuooXXuyi] neiguiiuto; .tr/afc ;iExd8 nvtf'x 10 

k"MF"> k p IF kp IF 



5 


AyglOC; TVltQ$ 


3 


0*02 


Ail) 

0,48 




0,19 








5 


0,02 


0,40 




0,16 








6 


0.00 


0,34 




0,09 








7 


0.01 


0,52 




0,22 








8 a 


0.01 


0,50 




0,09 




10 


* 


b 


0,01 


0,52 




0,07 






D96N 


3 


0,00 


0,21 


2,3 


0,15 


13 






5 


0,02 


0,26 


1,6 


n.d. 






D111N 


3 


0,00 


0.50 


1 


0,16 




15 




5 


0,02 


0,31 


13 


0,13 


U 




E56Q 


3 


0,01 


0,22 


2a 


0,14 


1,4 




D96L 


6 . 


0,01 


0,17 


2 


0,08 


U 






7 


0,00 


0,23 


23 


0.09 


2,6 




R209A/E210A/D96L 


7 


0,02 


0,36 


1,4 


0J0 


23 


20 


E210Q/D242N/D254N 


7 


0,02 


0,49 


1 


n.d. 





Xto aTOQQVJtavtixd oe JtExd 8 to "*k eCvai oe <SXeg tig JtEgutto'jOEig koXv fnxod. xai Xdyo> tov ovvto|iov xi?dvov 
cLioChixEvcyr|$ (7 n,^E*oEg, ncgfaov to 90% rr\<; jiaoufiEvovoac; o^ucmxdrniag) 6ev .-tooooioo&Etai he uxydXn. axot- 
pEia. Etai to IF 6ev uitoXoYCotTjxE. 
25 ■ 

Xvujiepaaiiatixd evag aoiOiidg tcav EXcyxOeVroLrv rcagaXXtrycov e^ei peXtiw^E'vT} avtox^ ornv jrowtEoXvuxrj ivzo* 
od^on,, xai oxeoov dXeg zixav PEXntnuivrj avtoxi ob oXxoXixe; aw0n>EC. 

QapdSE^YHa 12 
30 Etoixrl 6paoTixt5mtct 

Via tic: axoXovOwg &Eixwdy£ve$ jwioaXXayE'g hrc&ar\(; HEtorjOriXE \aa juyaXutEor) eioixt^ dyaotixdrnta (nood- 
trjtEC 6iaono')|AEVo)v uogtvov uaootQw^atog avd fiovdda x(?°vov av <* Movdoa noadtrjtug) ovyxomxd \it tov riypio 
tvrco (wt). And arjHcuvEi du avtE'g oi Xutdoxc e'xouv ^aa avonE^rj a-Tddoori v&odXvaric tov Jtptty^tmxov ujtoarow- 

35 Oi XutdoEg svutuOYjxav xat xtiOagCanpcav ue tov 1610 todno. Oi xa0ao>anevEC XutdaEC eX^xBtixov \juz Eva twu- 

xd nQoa6iopto^d LU (AvaXvuxil uiOooog, EOwtEoixdg ooiO^g NOVO NORDISK AF 95/6-GB 1991,02.07). To 
&E(y|ia ctvaXuOnxE &vo cpogE'c, xat 01 \i£az$ tide's xcnaxt^xczv oe mvaxa H xoodtnta tn,g *TO0)tEtvT|; Extiu^OrpcE 
\lz HEtoiaEic ormxrfc m;xvdtT|tag fiE (paa\iaxo(pon6\iBXQo Shimadzu, xorja^ia-toiiovtctc urfaog xvnatog 280 nm. To 
OEiyvia 0ewot]0t)xe xaGapd dtav n, avaXoyixt) tv^iij tov OD280 6icuoov>evT) &ia tov OD260 i^tav ^EyaXvtEOT] (wtd 

40 1 ,6, na£C ^e *ua \i6vr\ %tuvr\ T^XExtQoqpdoTion; TnixtTjg SDS noXuaxcv^uoCov. 

Humicola lanuginosa Eiolxt^ boaotLxdrnta LU/OD280 



D111N 4290* 

E56A 4890* 

L206V 4750 

45 R209*/E210' 6686 

R209A/E210A/D96L 4818 

wt 3790 



*&oxiu,dcrrnxav ^dvo dta|. 
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KATAXQPH2H AAAHAOYXIA2 

(I) TENIKE2 JIAHPCWOPIEI: 
5 (i) KATAXGPHTHI: Novo Nordisk A/S 

(ii) TITAOI THS E<t>EYPE2H2: U^tKkayic forte** 

(tii) API0MOI AAAHAOYXIQN: 2 

(iv) AIEY0YN2H AAAHAOrPA0>lAI: 

(A) riAPAAHnTHZ: Novo Nordisk A/S 
10 (S) OA02: Novo Allc 

(C) riOAH: Bagsvacrd 

(E) XQPA: Aovia 

(F) TAX. KOAIKA2: 2880 

15 (v) ANArNQIIMH MOPOH YFIOAOrilTH: 

(A) TYflOX MESOY: Aiaxexa floppy 

(B) YnOAOFISTHI: IBM PC augend; 

(Q AEITOYPriKO 2YTTHMA: PC-DOS/MS-DOS 

(D) AEITOYPriKO nPOFPAMMA: Patent In Release #1.0, Version #1.25 

20 

(vi) AEAOMEN A TPEXOY2A2 KATA0E2H2: 

(A) APIOMOI KATA0E2HI: 

(B) HMEPOMHNIA KATA8E2H2: 

(C) KATHFOP1A: 

25 

(vii) AEAOMENA FIPOHrOYMENHS KATA0EXH2: 

(A) API0MO2 KATA0E2HZ: DK 2196/90 

(B) HMEPOMHNIA KATA0E2H2: 13 XEn. 1990 

30 (vii) AEAOMENA nPOHTOYMENHI KATA0E2H2: 

(A) API0MO2 KATAGE2H2: DK 2194/90 

(B) HMEPOMHNIA KATA0E2H2: 132ER 1990 

(vii) AEAOMENA nPOHrOYMENHX KATA0EIHI: 
35 (A) API0MO2 KATA0EIH2: DK 2195/90 

(B) HMEPOMHNIA KATA0E2H2: 13 SET! 1990 

(viii) nAHPO<I>OPlE2 FIAHPESOYSIOY AIKH TOPO Y/T1PAKTOPA 
(A) ONOMA: Thalsoe-Madsen, Birgit 

40 (Q API0MO2 ITAPAriOM FIH2/2 YN O l PHI: 3520,204- WO 

(be) riAHPO<t>OPIE2 THAEniKOINQNIAZ: 

(A) THAEOQNO: +45 4444 H888 

(B) TELEFAX: +45 4449 3256 
45 (C) TELEX: 37304 
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2<W 

(2) nAHPOl>OPIE2 TtATHN AKOAOY01A SEQ ID NO: 2: 

(i) XAPAKTHPIXTI KA AAAH AOYXIA2: 

(A) MHKOX: 291 a^vo§^a 

(B) TYnOI: afuvo|u 

(D) TOnOAOriA: Ye«W* lXT 1 

(ii) TYIIOS MOPIOY: Jigo/rnvt] 

(xl) nEPIFPA<l>H AAAHAOYX1AX: SEQ ID NO: 2: 

Met: Arg Ser Ser Leu Val Leu Phe Phe Val Ser Ala Trp Thr Ala Leu 
15 10 15 

Ala Ser Pro lie Arg Arg Glu Val Ser Gin Asp Leu Phe Asn Gin Phe 

20 25 30 

Asn Leu Phe Ala Gin Tyr Ser Ala Ala Ala Tyr Cys Gly Lys Asn Asn 

35 40 45 

Asp Ala Pro Ala Gly Thr Asn lie Thr Cys Thr Gly Asn Ala Cys Pro 
50 55 60 

Glu Val Glu Lys Ala Asp Ala Thr Phe Leu Tyr Ser Phe Glu Asp Ser 
65 70 75 80 

Gly Val Gly Asp Val Thr Gly Phe Leu Ala Leu Asp Asn Thr Asn Lys 

85 90 95 

Leu lie Val Leu Ser Phe Arg Gly Ser Arg Ser lie Glu Asn Trp lie 

100 105 110 

Gly Asn Leu Asn Phe Asp Leu Lys Glu lie Asn Asp lie Cys Ser Gly 
115 120 125 

Cys Arg Gly His Asp Gly Phe Thr Ser Ser Trp Arg Ser Val Ala Asp 
130 135 140 

Thr Leu Arg Gin Lys Val Glu Asp Ala Val Arg Glu His Pro Asp Tyr 
145 150 155 160 

Arg Val Val Phe Thr Gly His Ser Leu Gly Gly Ala Leu Ala Thr Val 

165 170 175 

Ala Gly Ala Asp Leu Arg Gly Asn Gly Tyr Asp lie Asp Val Phe Ser 
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180 

Tyr Gly Ala Pro 
195 

Val Gin Thr Gly 

210 

Val Pro Arg Leu 

225 

Glu Tyr Trp lie 



He Val Lys He 

260 

Asn He Pro Asp 
275 

Thr Cys Leu 
290 



185 

Arg Val Gly Asn Arg Ala 

200 

Gly Thr Leu Tyr Arg He 

215 

Pro Pro Arg Glu Phe Gly 
230 

Lys Ser Gly Thr Leu Val 
245 250 

Glu Gly He Asp Ala Thr 

265 

He Pro Ala His Leu Trp 

280 



190 

Phe Ala Glu Phe Leu Thr 
205 

Thr His Thr Asn Asp He 

220 

Tyr Ser His Ser Ser Pro 

235 240 

Pro Val Thr Arg Asn Asp 

255 

Gly Gly Asn Asn Gin Pro 

270 

Tyr Phe Gly Leu He Gly 
285 
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EP/15153 

AHIQIEIX 

5 1. Mia Ev£u£iartxw$ fcoaorixfj jtaoaXXavrj Xu-idun,; and \iin Yovixrj Xutdan, n, onoia yovixi} Xuidan, nEQiXajApdvei 

iua xaToXimxrj Toid&a 6i'xt)v Ogutywt^ jTEgiXaHpdvouua paa 6(>aoTixTi oeo>vt] xeChevt) oe Eva xar' e^oxnv vbgd<po- 
po, Enijirjxri GvXaxa ovvoeaqg tow hoqlov rqg Xmdo7|C, xai ;t£piXanPdvouaa fua Eniqpaveiaxfj 60^ ftgrfxou r\ 
CKioia xaXv.TTEi xnv evEQytj oeqivt) drav r\ hxdar\ pyfrntsiai a? ovevcqt^ jiooqtfj, t) OJiota EJiupavEiaxrj 6o|i.Tj ppd- 
Xov |>i e TCiTOTT it ETai jiooc E'xOeot] tujv xaTaXoCrccDV eveovojv xeVcoujv dxav T] Xixdoi| Eve^ojiouuai \i£ou> avrwv orj- 

10 Hiovpyomas ina Xutioixfj £wvri Ejtaqptjg xEijiEvrj aro T^t^a ttjs oojwjc Xuidan, c rtov cteqiexei to eveoyo xotoXouto 
oeqmic Tiov aimamTai cm6 [i\a Emcpuveta \xb avl^iE'vo Emcpaveiaxd ufcpdipopo xaoaxrrjott (vooo(pop(a) r\ ojtoia 
aXXriXavriood \ie to Xuuoixd vji<$cnou>iia arnv i\ xaxu xr\ fcidpxEia xr\q uoodXuorjc, 6nav to TjXEXTOooraTixd <pootCo 
ry'xtn n, voocxpoPi'a ttis Xuudix^c SaVvr^ ejiaqpii; e'xei ^ETaPXnOEi nsao> E^dXEnpT); i\ avrtxaTdaraori;; Evd; rj .Tpoia- 
ooteowv oQvnrixd <poguayE*v(i)v xaxaXouxajv o^ivo^e'cjv ttjc Xuuoixrfc £o>vt|C E;ta<pTfc neaco ou&e'teqov OEtixd 

1 5 qpoorianEvov xaTdXoutov (-urv) a^ivo§E*u>v, fyxai \i£ait) ttjc; avtixatdcTraang Evdg Vj jieq iooote qotv ov6£tepojv xcrtd- 
Xoutwv anivoiEWv ^.e Gexixajg qjonriaHEvo xaTdXoino (-a) a}UVo££ujv, r\/xm \iz E^dXEitjTn, ^ avuxaTdaraon, evoc r\ 
^eqioootedwv uopdqJiXajv xaraXouiorv a^iivo|E'(ov |xe v&o<kpopo xaxaXoirco (-a) a^ivo^E'cov,, vx6 tov dpo dri r\ orj- 
0eio« JiaQaXXayT'j Xutdorjg Ei'vai diaqpogetixrj cutd 115 .TaoaXXave'? ilia; TEToiag y^ 1 *^* Xutdorjg aionovoxn^ tv\6 
tov Pseudomonas putida ATCC 53552, atr)v onoi'a to Gin (Tt^ 8eot| 127 tyti avrixaTaaraOEL ^te Arg f)/xai to xard- 

20 Xouxo Phc cm) Oe'oti 207 e'xei avrixaTcunaOEC \ie Thr, Gly, Lys i Ala. 

2. Mia rraQaXXayil XuidoT)^ crOmporva jie tt\v a§(a>ar| 1, onou E*va JiEQiaodrEQa xaTdXouxa YXovrafiivtxotJ o<E*og 
ii aortaoTixov o§E*o$ rq; Qt]0etoa<; Xunoixij; £wvt|s E.ta^c e'xouv avrixaTaoraOEL ^ie yXoDTayivn,, aataoaYivT), 
aXavCvT], Xevxivt], PaXCvri, oeoivt), GyEovivt\, XvoCvr\ a^^ivi'vii. 

25 

3. Mia naoaXXayl XuidoT]^ avmptova ^ie tt]v o^iwot^ 1^2, (fctov r\ yovixr^ Xutdan Eivai \iia juxoopiawi Xucdor\. 

4. Mia naoaXXay^ h^dar\z crvj.icpoiva \iz *mv a|io)or| 3, drtoo yovwf\ Xutdcn^ Eivai ^la ^uxt^tioxy) Xutdor), xatd 
.tQOT(^iT]crr| eIoyo^ievt] a,Td e"va oteXexo; tov Humicota rj Rhizomucor. 

30 

5. Mia JiagaXXayrj Xindcnri; otimpcuva ^e tt^v a|C(oor) 4. dnou r\ yovixif Xmdan Eivai ^iwx XutdtTT^ Rhizomucor 
miehei 

6. Mia JtOQttXXaY^ Xutdan^ arujuptova he tt\v o^iwoti 5, (fciau Eva ^EyioodrE^a xutdXouia (tfiivo^Ea avrixaOC- 
35 aravxm 0$ axoXovOoj;: 

D91N,K,RAV ? L,SJ- 
D256N,K > RAV,L,S/T 
D226N,K,RA,V t L t S,T' 
40 D61N,K t RA,V t US,T- 
DU3N t K,R t A t V > L,S,T- 
E20tQ,K.RAV,US,Tt1 
D243N,K,Rj\,V,US ; T. 

45 7. Mia ^apaXXavTj Xurda^g vv ^(pwva ^e ttjv o^iudot] 4, daou t) yovixt^ Xuidarj Eivai ma Xutdor] Humicola 

lanuginosa. 
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8. Mux Jtut)<(Mayii >jjihltt]; uujupjvu trjv ct^utuni 7. oxov t'vu ij .ityunioteyu xutuaoutu <4uvo4t : u avuxaCJi- 
cnuvrai u>s nxoXovOujc: 

E87Q,K,R,A.N,T.S,L,V- 
5 D254N,K,RAOXSX,V> 
D242N,K,RAQJ,S,L,V" 
E210Q,K,RAN,T,S,L,V- 

E56Q,K,RANXS,L,V" 
D96N,K ? RAO,T,S,LV- 
10 D111N ? K,RAQX,S,UV- 
D62A,Q,N,T,S.K,R.L,V- 

E219A,Q,NXS,K,RX,V- 
E234A>Q,N/I\S,K,R,L,V' 

E57A,Q,N,T,S,K,R 5 L.V- 
15 E99A,Q r N,T,S,K,R,L,V- 
D27A,Q,NXS,K,R,L,V* 
E239AANXSXR,UV- 

T267K,R* 
20 S85K.R' 

T226ICR* 

N88K,R* 

N92K,R- 

I255KLR- 
25 I202K,R- 

L206FCR* 

R209A- 

L259K.R- 

V203K,R- i 

30 L227K,R* eibixdreya nia x<tQctXkw(i\ Xui6ar\<; xtQi\a\$d\ovaa ti; ttxdXauOec cmtxttxcxcFTdaEic;: 

E87Q + D254N + D242N + E210Q- 
E870 + D254N 4- E210O* 
D96N + E87Q + D254N" 
35 R209A + E210A- 

R209A + R210A + D96L-T1 
E210O + D242N + D254N 

p * 

9. Mia rta^aXXctYi XwtdaTi; avnipwva he ttjv tt£(axrn 3, cSrcau r\ yovix^ Xuiduri eivat ^rx hndor] t,v\LO^ivxr]xa % ji.x- 
40 e^ttyrf^evr) curd evh oteXexoc; Candida, r\ \aa PttXTT\£tttx^ X^aoY), *.x. EiaydnEvrj end Eva oteXex^? Pseudomonas. 

10. Mttt bo\xf[ DNA .t8gi>xtnpdvouatt nut aXX?iXouxia DNA xu>6ixo;rouwort ^i« nayaXXaytj hm\ar\z auncpuwi 
onoia6rjrcoT£ twv atJictKJEtrtv 1 -9, 

45 1 1. *Evu; avaauvdvaoiiEvoc; <pogE*ac ^wpgacrr^ o ojtoioc <pE\>£t \ixu bow DNA uvmpiavct he tt^v a^ioar) 10. 
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12. Hvu xutiauo to o;xou) p?iMpuuq;ojv£tui niu Jio^j DNA oumpuwu he rt|v cx^uooi] 33 rj t'vu cpogc'a au|i<f*»- 

VCl \l£ Tt\V (t^lOKTTl 1 1 . 

13, 'Eva xvxxaga au^qpwvtt uz rr] 0500071 12 to ortoto Eivai Eva nvxrjxiaxd xvxxaoo, re//, avrjxov ato ye'vo^ 
5 Aspergillus. 6nmc> A. niger. A. oryzae, r\ A, nUiulans- tva xvxxaoo fcutionvxTixa. n.x. avifaov oe E'va crtE'XExoc 

Sacchammyces, ojtok 5. cerevisiae, x\ e'va ^eO"uXox£o<pixd tu^onvxr]xa aid to yevo; Hansenula, d?tu); /A potymorpha. 
f\ Phichia, djwo$ P. pastoris- r\ £va flaxrngiaxd ximago. n//. mm avrixei oe E'va oxe'Xexoc Bacillus, okuk B. subtilis, i\ 
B. lentus. 

10 14. 'Eva xvrtaoo ouiuptava \lb xyjv a^daat] 12 to onoio eivai eva cpimxd xvxxago, tv/. .xov avrjxei irxa Solanaceae. 

dnco; Solanum tuberosum t ii Nicotiana tabacmn . 

15. Mia fiE'OoSoc ^agayor^c Hiac rtaoaXXuyrfe Xutaarjc: iru^cpoiva \i£ ojTOiaoTj.totE xcov a^iwaeo^v 1-9, oxov e'vu 
xuxxaoo aunqpowa \i£ OTtotaorjrtoxe xwv a§ia>OEcov 12-14 xaXXiegyeixai r\ ava.xrOoaExai wid auvOiixEC ayioyinec 

15 arrjv naQayoyrj trig TtagaXXayric Xutdarig, xai e.to^vo); yi naoaXXayi^ XutaoT}:; avaxxrixat and xtjv xaXXiEoy Eta to 
cpuxd. 

16. 'Eva anoQuuiavxixd TcodoOexo ;ie(Hexov \im itagaXXayrj Xircom^ avmpwva \ie OJtoiaorjjtoxB and n? a§ioV 
oeu: 1-9, xax' ertiXoyTjv xtj Hogcprj \ir\ xovuooou$ xdxxov, axaOEoonoiTjHE'vov uyooiJ i\ jtgoaxaxevne'vou evtu^oi?. 

20 

17. 'Eva a-rooovjtavuxd nodoflexo ou^upwva \iz xrjv a|uoaTi 16 to ojtoio JT€£iXcifipavEi 0,02-200 xXoxyg. ev^n^u- 
xifc ngajxEiVTjg/yg. xov ;iodo8exou. 

18. 'Eva cLtogoxutavxixd rcgdoOExo aufMpuwt \ie xrjv a^Cwtir] 16 ^ 17 xo orcoto e.^uxdooOe'xcoc ncgic'xei eva dXXo 
25 ev^ujio &"ta>$ \licl rtgcoxE 6xxr\. anvXaoTj, ujiEQO^Eiodun n/xai xuxxagivaoT). 

19. Mta ajtogpvTtavTixr) ouvOeoti rtegie'xovcatua TtaoaXXayr} Xindcnis avmxtfva jae onoiaotj-toxE xarv a^woaEajv 
1-9. 

30 20. Mia anopQiwxavuxrj ouvOeoti aumpuiva \ie xr\v (iti'ojor) 19 v\ o.xoia EnutgooOE'xoic .teoiexei E'va dXXo Ev^u^o 

dnoK nia nQorze&ar\ y auvXaar], vjtEgo§Et6dar| Vj/xai xtmctoivacrr). 
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TITAOI 
llaQaAXayis Xucrioijg 

Ot XundoE? 7ixyv tteoiexouv \iia 6Cxrjv OoxnjHvrjg xaxaXvuxTt jgidba n£Q\Xa\i$6vovaa \aa EVEGvii oeo>vt| xeihevt) 
oe Eva xat' e^ox^v u6od<popo, Erti^xT) OvXaxa ouv6eoti; ten? nooiou xt); Xindarjs, o 0.10(05 OvXaxac cucmeXei he- 
Qog rqg xai jiEotpriXXExat curd pia Xutiqixt} tywr) e^aqprjc:, ^ExaXXaaoovxai n^ou) E|aXEitprig avTixaxdoxttaric evoc 
rj n:eyiooaT£p(Dv xaxaXoutajv ajxivo^E'u)v ott) Xuxioixt} vwvt) EJia<ptfc exci toaxE va HEtapdXtexai to riXExtgooranxd 
qpoouo r]/xai o uaydcpoPoc xCMjaxxrjQa^ xt^c Xutioixrjc s.o'jvt|c Enaqprft, e'xoi uxtxe va HExapdXXsxai r] e ti icpctv e Laxx) 
aumtoocpfa trjg XuuoixYjg ^arvrjc E^acp^c xtjc Xutdot)^ 
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Eix. lp 
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Eix. 2p 
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EvawjidxaKni jiETriXXa^ PCR 3-araSuov 



EvavaxXo)vo3toiT|aTi mo *Aaaiu6to excptxjunjg 



EnaXTj6Evari aXX^Xoi^utg tov xXdaiiaroc PCR 
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